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GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS

I. INTRODUCTION AND SUMMARY

ARI Environmental, Inc. was retained by Fina 0il and Chemical
Company to conduct an emission compliance test program on the GE Gas
Turbine Cogeneration facility located at the Fina refinery in Port
Arthur, Texas.

The test program was conducted to satisfy the sampling re-
quirements specified in the Texas Air Control Board (TACB) Permit
Nos. PSD-TX-688 and C-16840.

Test methods followed those as detailed in the Cocde of Federal
Regulations, CFR40, Part 60, 1987 Subpart GG and Appendix A, Methods
1-4, 6, 10, 19, 20 and 25A. The test methods and sampling procedures
were discussed and approved during a pretest meeting held with the
TACB on 9/30/88. The meeting was attended by Mr. Marion Everhart
and Mr. Chibuzo Onwuchekua of the TACB Region 10 Beaumont office,

Mr. Jim Mahon of Fina Oil and Chemical Company and Mr. L. Goldfine
of ARI Environmental, Inc.

Emission testing was conducted by Mr. L. Goldfine, Mr. B.
Pacocha and Mr. H. Taylor of ARI Environmental, Inc. from 2-7 to
2-9-89. Also present during the test series to monitor process
operations and witness the test series was Mr. Glen Kenney of
Fina Oil and Chemical Company. Tests were conducted for the fol-
lowing process conditions:

Test Load
Location Conditions Fuel Parameters
Gas Turbine 100% Load Natural Gas NO_, CO, VOC, SO
Boiler Stack X 2
Gas Turbine 75% Load Natural Gas Nox, Cco
Boiler Stack
Gas Turbine 100% Load Refinery Gas NO_, CO, VOC, SO
Boiler Stack X 2
Gas Turbine 75% Load Refinery Gas Nox, Cco
Boller Stack (Normal steam
injection rate)
Gas Turbine 75% Load Refinery Gas, NOX, co
Boiler Stack (Increased steam
injection rate)
Turbine Exhaust Maximum Com- Refinery Gas Nox, co, 502
Duct (Boiler Inlet) bined Firing
and Turbine Duct Rate of Turbine

and Duct Burner
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The average results of the three emission tests conducted at
each load condition are summarized below.

NO_ Conc
ppfiv, db voc
corrected CcO SO as CH
to 15% O NO_ (as NO.) Emission Emisaion Emissién
Load ISO std. déy Emfssion Rdte Rate Rate Rate
Condition conditions lbs/hr lbs/mmBTU lbs/hr lbs/hr lbs/hr
100% Load 30.2 56.7 - 10.1 0.6 0.0
Natural Gas '
75% Load 38.7 60.7 - 16.2 - -
Natural Gas
100% Load 76.2 140.0 - 15.9 2.0 0.0
Refinery Gas
Normal Steam
Injection Rate
100% Load Re- 71.1 123.2 - 15.6 6.4 0.0
finery Gas In-
creased Steam
Injection Rate
75% Load 70.1 102.8 - 10.5 - -
Refinery Gas
Maximum Com-
bined Firing
Rate
Turbine Plus
Duct Burner - 144.4 - 12.2 3.6 0.0
Turbine Exhaust - 142.0 - 23.7 4.6 0.0
Duct Burner - 6.9 0.004 0.0 0.8 0.0
Allowable (Gas
Turbine)
Natural Gas 50 182 - 69.6 20.3 8.8
Refinery Gas 80 182 - 69.6 20.3 8.8
Allowable (Gas
Turbine plus
Duct Burner) - 207 - 77.7 27.2 9.1
Allowable
(Duct Burner) - 49.1 0.12 16.4 13.7 0.6



The results indicate that all parameters were within the
allowable emission limitations specified in the Fina TACB Permits
for the Cogeneration facility.
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II.

GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS

TESTING AND ANALYTICAL PROCEDURES

A. Natural Gas and Refinerv Gas at 75% and 100% Load Conditions

Sampling and analyses were conducted following USEPA
Methods 1-4, 6, 10, 20 and 25A as detailed in the Code of
Federal Reqgulations, CFR40, Part 60, 1987 and the Quality
Assurance Handbook for Air Pollution Measurement Systems,
Volume III, Stationary Source Specific Methods.

Sampling on the exhaust stack serving the GE Gas Turbine
and Duct Burner exhaust streams (while duct burner was out-
of-service) was conducted in the four ports provided in the
152.0 inch I.D. exhaust stack.

The sampling point locations for temperature and velocity
measurements were determined following EPA Method 1. Specifi-
cally, four sampling points were located on each of the four
traverses for a total of sixteen sample points. A cyclonic
flow check was conducted in accordance with Method 1 prior to .
beginning the sampling to verify that cyclonic flow did not
exist in the stack.

Moisture content of the exhaust gas was determined follow-
ing EPA Method 4. The CO., O2 and moisture determinations
were conducted simultaneoasly with each NO_, CO and hydro-
carbon test. X

Carbon monoxide sampling was conducted following EPA
Method 10 using ARI's integrated gas bag collection system.
Gas samples were collected in 60 liter Tedlar bags and ana-
lyzed immediately after each run for CO, and O, content prior
to analyzing for CO using ARI's Horiba ﬁDIR anglyzer. Data
was recorded on a strip chart recorder. Certified calibration
standards of 150 ppm, 309 ppm and 478 ppm in hydrocarbon free
alr were used for calibrating the NDIR. The NDIR span was
500 ppm.

Continuous nitrogen oxides (NO_) and oxygen (02) samp-
ling was conducted following EPA Method 20. The NO. monitor
used was ARI's TECO Model 10 NO_, monitor. Oxygen sgmpling
was conducted using a Teledyne 8, monitor. All monitoring
data was recorded on a strip chagt recorder.

The Method 20 sample measurement system consisted of a

heated stainless steel probe with an out-of-stack heated
filter and 3-way calibration valve connected to a heated
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Teflon sample line. The sample line connected to a pump
followed by a sample manifold. Sample gas passed through
ice cooled condensors to remove moisture prior to entering
the NO_ and O, monitors and Method 10 integrated bag sample
system. Caliﬁration gas was introduced directly into the
3-way valve for calibration of the NOx and O2 monitors.

A converter efficiency test was conducted prior to begin-
ning the testing following EPA Method 20 procedures. The
test was conducted for 30 minutes with less than a 2% change
during that time.

A response time test was conducted following Method 20
procedures prior to beginning the formal testing. The average
NO_ measurement system response time was 29 seconds. The
average O2 measurement system response time was 37 seconds.

A preliminary O, traverse was conducted using ARI's O
monitor at 48 points®(12 per port) following the sample poznt
locations determined by EPA Method 1. The 8 sample points
with the lowest O, concentration were used throughout the
sampling program.

A pre~test and post-test measurement system bias test and
calibration error test were performed using certified NOx
calibration standards of 60 ppm, 119 ppm and 197 ppm NO_°
The NO_ monitor span was set at 250 ppm. Zero and caliBra-
tion dfift test results were well within 3% of span for each
calibration gas. The average zerc and calibration drift
values cobtained during each test run on each monitor were
used to correct the data for that test run.

The NO_ concentrations were then corrected to 15% O
based upon the average O, concentration measured during Ehat
run. The NO_ data was tﬁen corrected to ISO std. day condi-
tions using $he following equation in 40CFR, Part 60, NSPS
Subpart GG:

\ , s
NO, = (NO ref 03 .19 (HOBS-0.00633) (Tamb> 1.53
X x at 15% O2 Pobs 38 o
The P values were obtained from GE on a graph of P vs.

% loaﬁ?f The P s readings were obtained off of the CSSEIOl
panel readout 89 Fina personnel. The absolute humidity (HOBS)
was calculated from the wet bulb and dry bulb temperatures
measured by ARI during each run.

Total hydrocarbon (THC) sampling and analysis was con-
ducted on-site following EPA Method 25A procedures. ARI's
Ratfisch Mecdel 55 total hydrocarben analyzer was used to con-
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tinuously measure THC emissions. Gas samples were conveyed
directly from a separate heated Teflon sample line into the
THC analyzer. EPA protocol calibration standards of 31.96 ppm,
49.45 ppm and 90.88 ppm were used to calibrate the analyzer.
Calibration gas was introduced at the 3-way calibration valve
located at the end of the sample probe.

A response time test was conducted prior to beginning
the testing. The average THC measurement system response
time was 31 seconds.

Methane sampling was to be conducted following EPA Method
18. Specifically, a Carle Model 211 gas chromatograph equipped
with dual sample ports and flame ionization detector (FID)
was to be used during the test series. The results of the
THC (as CH,) sampling indicated zeroc (0) THC emissions from
the exhausé stack during 100% load on both natural gas and
refinery gas. Therefore, methane sampling and analysis was
not required and was not performed.

Sampling at 100% load while burning Refinery gas was
conducted at the normal maximum steam injection rate for runs
1, 4 and 5 and at an increased maximum steam injection for
runs 2 and 3. The increased maximum steam rate runs were
performed to demonstrate compliance in the event the normal
maximum steam injection rate tests should exceed the NO
allowable. It was later determined however, that the nérmal
steam injection rate did achieve compliance with NO_ emissions
and that the increased steam injection rate was not™a desir-
able operating condition.

B. Maximum Combined Firing Rate Tests

Three maximum combined firing rate runs were conducted
for NO_, CO and SO, while the GE Gas Turbine and Duct Burner
were ffring the maﬁimum quantity of Refinery gas. Sampling
the combined Turbine/Duct Burner gas streams was conducted
on the Turbine/Duct Burner exhaust stack at the same samp-
ling points described in Section II.A. Velocity, temperature,
Co,, O0,, moisture, volumetric flow rate, NO_, CO and SO
megsurgments were obtained during each run Xs previousl§ des-
cribed in Section II.A.

Sampling the Gas Turbine exhaust gas was conducted in
the Turbine horizontal rectangular exhaust duct (Duct Burner
inlet). Sampling was conducted in the one sample port pro-
vided in the middle of the duct approximately 3 feet from
the duct burner inlet. Emission sampling was conducted in
the stack centroid. The NO_ sample measurement system at
the turbine exhaust duct wa® identical to the sample system
previously described in Section II.A on the combined stack.
Stack gas volumetric flow rate measurements could not be

II-3



performed due to the size and geometry of the duct. Emission
rates were therefore determined by F factor in accordance
with EPA Method 19.

NO_ and O, sampling during each of the three Maximum
Combined Firiné Rate runs was conducted for 30 minutes per
run, by alternating sample lines between the exhaust stack
and Turbine Duct locations at 1.5 minute intervals. A contin-
uous purge was maintained on the sample line not being samp-
led to eliminate response time delays. The Turbine exhaust
NO_ emission rate in lbs/mmBTU, was calculated by F factor
using the equations specified in EPA Method 19 as follows:

(B.1) E = C4Fq (20.9/(20.9 - % OZd))

g d
where E = NO_ emission rate 1lb/mmBTU
cd = NO. concentration 1lb/dscf
Fd = F Pactor for Refinery gas dscf/mmBTU
(@) =

>q = Average O, concentration, %

The F factor, 8439 dscf/mmBTU was calculated based upon
a GC analysis of the refinery fuel gas provided by Mr. Glen
Kenney of Fina 0il and Chemical Company.

The NO, emission rate lbs/mmBTU for the combined Turbine/
Duct Burner®exhaust stack was calculated by F factor using
the above equation and also by the following equation:

(B.2) Eco = Cco Qs Hco

NO_ emission rate from combined

where Eco
Tu§bine/Duct Burner exhaust, (lb/mmBTU)

Cco = NO_ conc from combined Turbine/Duct
Bufner exhaust, (1lb/dscf)
Qs = Stack volumetric flow rate, DSCFM
HCO = Heat input from Turbine plus Duct Burner, mmBTU/hr

The combined Turbine plus Duct Burner NO. emission rate by

F factor (equation B.1l) provided slightl§ higher emission
rates than equation B.2 and therefore these more conservative
values were used. The Duct Burner NO. emission rate was
calculated by the following equation §pecified in EPA Method 19:

(B.3) Eb = Eco + (Hg/Hb)(Eco - Eg)
where Eb = NOx emission rate from Duct Burner, lb/mmBTU
Eco = NO_ emission rate from combined system, lb/mmBTU
E = NO_, emission rate from Gas Turbine, 1lb/mmBTU
HY = melt input to the Duct Burner, 1b/mmBTU
Hg = Heat input to the Gas Turbine, 1b/mmBTU



Sampling for moisture, SO,, CO, and CO on the Turbine
exhaust duct was conducted folzowin the identical procedures
previously described in Section II.A of this report. Turbine
exhaust and Duct Burner exhaust SO, and CO emission rates
were calculated based upon equatiofis B.1, B.2 and B.3 as pre-
viously described for calculating NOx emission rates.
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FINA OIL AND CHEMICAL COMPANY:

GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM

III. RESULTS

PORT ARTHUR, TEXAS

The results of the emission compliance test program conducted
from February 7-9, 1989 on the GE Gas Turbine Cogeneration Facility
located at the Fina 0il and Chemical Company refinery in Port
Arthur, Texas are presented in Tables III-1 to III-8, as follows:

Table No. Fuel Load Condition Source
III-1 Natural Gas 100% Gas Turbine
III-2 Natural Gas 75% Gas Turbine
III-3 Refinery Gas 100% Gas Turbine
III-4 Refinery Gas 75% (normal steam injection) Gas Turbine
ITI-5 Refinery Gas 75% (increased steam injection) Gas Turbine
III-6 Refinery Gas Max combined firing rate Turbine and

Duct Burner
III-7 Refinery Gas Max combined firing rate Turbine
ITII-8 Refinery Gas Max combined firing rate Duct Burner

All field data,

All emission monitor stri
The graph of P

in Appendix

B.

summary calculation data and laboratory ana-
lysis data for each load condition are included in Appendix A.
P chart data are included in Appendix B.

ref VS- Turbine load supplied by GE is also included

Test equipment calibration data and calibration gas certifi-

cation sheets are included in Appendix C.
data associated with the emission test seri

All required process
es is to be submitted

separately by Fina 0il and Chemical company.

The results of the test program indicate that NO , CO, SO
and NMHC emissions during the test program on the GE &as Turbiﬁe
Cogeneration Facility were in compliance with the requirements
specified in Fina's TACB Permits PSD-TX-688 and C-16840.

III-1



GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS
SUMMARY OF EMISSION TEST RESULTS

TABLE: III-1
COMPANY : Fina Oil & Chemical Company: Port Arthur, Texas
SOURCE: GE Gas Turbine Boiler Exhaust Stack

CONDITION: 100% Load Natural Gas
TEST DATE: 2-7-89

TEST RUN: 1 2 3
TEST TIME: 1741-1811 1817-1847 1848-1918
STACK GAS
Temperature - av. °F 307.3 305.6 308.5
Velocity - av. ft/sec 52.53 51.84 52.53
Volume flow - acfm 397,158 391,942 397,158
Volume flow - dscfh 15,331,402 14,899,643 15,090,925
Moisture - av. % vol 8.1 9.7 9.4
CO2 - av. % vol, db 3.7 3.7 3.6
02 - av. % vol, db 14.8 14.7 14.8
NITROGEN OXIDES (NO as NO )
Concentration

ppm by vol, db 31.0 30.9 32.3

ppm by vol, db corrected
to 15% O, ISO std.

day condftlogs 30.0 29.4 31.3

lbs/dscf x 10 3.701 3.689 3.857
Emission rate

lbs/hr 56.8 55.0 58.2
CARBON MONOXIDE (CO)
Concentration

ppm by vol, db 6.8 9.2 11.5

lbs/dscf x 10~ 0.494 0.67 0.84
Emission rate

lbs/hr 7.6 10.0 12.6
SULFUR DIQOXIDE (Sozl
Concentration

ppm by vol, db6 0.3 0.2 0.1

lbs/dscf x 10 0.050 0.040 0.020
Emission rate

1bs/hr 0.8 0.6 0.3
TOTAL HYDROCARBONS (as CH )
Concentration

ppm by vol, d? 0.0 0.0 0.0

lbs/scf x 10 0.0 0.0 6.0
Emission rate

lbs/hr 0.0 0.0 0.0



GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS

SUMMARY OF EMISSION TEST RESULTS

TABLE: III-2
COMPANY : Fina 0il & Chemical Company: Port Arthur, Texas
SOURCE: GE Gas Turbine Boiler Exhaust Stack

CONDITION: 75% Load Natural Gas
TEST DATE: 2-7-89

TEST RUN: 1 2 3
TEST TIME: 1517-1547 1550-1620 1622-1652
STACK GAS

Temperature - av. °F 301.4 299.2 299.9
Velocity - av. ft/sec 50.77 50.57 51.07
Volume flow - acfm 383,852 382,340 386,088
Volume flow - dscfh 15,111,310 15,095,403 15,212,963
Moisture - av. % vol 7.0 7.0 7.1
CO2 - av. % vol, db 2.6 2.6 2.7

o2 - av. % vol, db 16.3 16.1 l6e.3

NITROGEN OXIDES (NOX as NOzl

Concentration
ppm by vol, db 34.6 33.4 32.7
ppm by vol, db corrected
to 15% O, ISO std.

day condftiops 40.0 37.9 38.2
1bs/dscf x 10 4.131 3.988 3.904
Emission rate
1bs/hr 62.4 60.2 59.4

CARBON MONOXIDE (CO)

Concentration
ppm by vol, dps 14.9 15.3 13.9
lbs/dscf x 10 1.080 1.112 1.010

Emission rate
lbs/hr 16.3 16.8 15.4



GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS

SUMMARY OF EMISSION TEST RESULTS

TABLE: ITI-3
COMPANY : Fina 0il & Chemical Company: Port Arthur, Texas
SOURCE: GE Gas Turbine Boiler Exhaust Stack
CONDITION: 100% Load Refinery Gas - Normal Maximum Steam Injection Rate
TEST DATE: 2-8-89 2-9-89 2-9-89
TEST RUN: 1 4 5
TEST TIME: 1220-1250 1253-1323 1336-1400
STACK GAS o
Temperature - av. F 302.2 303.8 303.6
Velocity - av. ft/sec 50.46 50.05 49,97
Volume flow - acfm 381,508 378,440 377,803
Volume flow - dscfh 14,978,391 14,962,199 14,957,004
Moisture - av. % vol 7.7 7.1 7.0
CO2 - av. % vol, db 2.8 2.9 2.8
O2 - av. % vol, db 15.2 14.7 15.0
NITROGEN OXIDES (NO as Nozl
Concentration

ppm by vol, db 76.6 78.7 79.7

ppm by vol, db corrected
to 15% O, ISO std.

day cond tlogs 78.4 73.0 77.2

lbs/dscf x 10 9.146 9.397 9.516
Emission rate ,

lbs/hr 137.0 140.6 142.3
CARBON MONOXIDE (CO)
Concentration

ppm by vol, dps 9.7 14.6 19.4

lbs/dscf x 10 0.705 1.061 1.410
Emission rate

lbs/hr 10.6 15.9 21.1
SULFUR DIOXIDE (SO )
Concentration

ppm by vol, db6 0.5 0.5 1.4

lbs/dscf x 10 0.09 0.08 0.23
Emission rate

lbs/hr 1.3 1.2 3.4
TOTAL HYDROCARBONS (as CH 2
Concentration

ppm by vol, dg 0.0 0.0 0.0

lbs/scf x 10 0.0 0.0 0.0
Emission rate

lbs/hr 0.0 0.0 0.0



GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS

SUMMARY OF EMISSION TEST RESULTS

TABLE: IIT-4

COMPANY : Fina Oil & Chemical Company: Port Arthur, Texas
SOURCE: GE Gas Turbine Boiler Exhaust Stack

CONDITION: 100% Load Refinery Gas - Increased Maximum Steam Injection Rate
TEST DATE: 2-8-89 2-8-89

TEST RUN: 2 3

TEST TIME: 1413-1443 1447-1517
STACK GAS

Temperature - av. °F 305.3 304.6
Velocity - av. ft/sec 50.64 50.60
Volume flow - acfm 382,869 382,566

Volume flow - dscfh 14,760,078 14,794,357
Moisture - av. % vol 9.0 8.8

CO2 - av. % vol, db 3.2 3.2

O2 - av. % vol, db 15.2 15.3

NITROGEN OXIDES (NO as NOzl
Concentration
ppm by vol, db 69.1 70.5
ppm by vol, db corrected
to 15% O, ISO std.

day conditlogs 70.0 72.1

lbs/dscf x 10 8.251 8.418
Emission rate

lbs/hr 121.8 124.5
CARBON MONOXIDE (CO)
Concentration

ppm by vol, dps 14.5 14.5

lbs/dscf x 10 1.054 1.054
Emission rate

lbs/hr 15.6 15.6
SULFUR DIOXIDE (Sozl
Concentration

ppm by vol, db6 2.0 3.2

lbs/dscf x 10 0.330 0.530
Emission rate

lbs/hr 4.9 7.8

TOTAL HYDROCARBONS (as CH )
Concentration

ppm by vol, dg

lbs/scf x 10
Emission rate

lbs/hr

o oo
. .
o [eNe]
o [N o)
L] . L]
[o N o)

o
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GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS

SUMMARY OF EMISSION TEST RESULTS

TABLE: III-5S
COMPANY: Fina Oil & Chemical Company: Port Arthur, Texas
SOURCE: GE Gas Turbine Boiler Exhaust Stack

CONDITION: 75% Load Refinery Gas
TEST DATE: 2-8-89

TEST RUN: 1 2 3
TEST TIME: 1752-1822 1827-1857 1900-1930
STACK GAS

Temperature - av. °F 313.8 315.0 314.2
Velocity - av. ft/sec 49.56 49.75 50.64
Volume flow - acfm 374,717 376,140 382,869
Volume flow - dscfh 14,632,528 14,694,089 15,023,302
Moisture - av. % vol 6.8 6.4 6.3
CO2 - av. % vol, db 2.8 2.8 2.6
O2 - av. % vol, db 16.3 16.4 16.4

NITROGEN OXIDES (NOx as NOZL

Concentration
ppm by vol, db 58.4 57.8 58.5
ppm by vol, db corrected
to 15% O, ISO std.

day condftiops 68.8 70.2 71.4

lbs/dscf x 10 6.973 6.906 6.985
Emission rate

lbs/hr 102.0 101.5 104.9
CARBON MONOXIDE (CO)
Concentration

ppm by vol, dgs 14.6 9.8 4.9

lbs/dscf x 10 1.061 0.712 0.356

Emission rate
lbs/hr 15.5 10.5 5.4



GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS
SUMMARY OF EMISSION TEST RESULTS

TABLE: III-6
COMPANY : Fina 0il & Chemical Company: Port Arthur, Texas
SOURCE: GE Gas Turbine Exhaust Stack - (Turbine plus Duct Burner)

CONDITION: Maximum Combined Firing Rate Refinery Gas
TEST DATE: 2-9-89

TEST RUN: 1 2 3
TEST TIME: 0822-0852 0903-0933 0944-~1014
STACK GAS o
Temperature - av. F 284.5 279.2 279.1
Velocity - av. ft/sec 49.62 50.65 49.69
Volume flow - acfm 375,006 382,944 375,686
Volume flow - dscfh 14,637,705 15,037,884 14,787,910
Moisture - av. % vol 10.6 10.7 10.5
CO2 - av. % vol, db 3.9 4.0 4.0
02 - av. % vol, db 12.9 12.8 12.9
NITROGEN OXIDES (NOx as NOzl
Concentration
ppm by vol, d§6 78.7 79.7 86.4
lbs/dscf x 10 9.397 9.516 10.316
Emission rate
lbs/hr 137.5 143.1 152.6
lbs/mmBTU 0.21 0.21 0.23
CARBON MONOXIDE (CO)
Concentration
ppm by vol, dps 14.6 9.7 9.7
lbs/dscf x 10 1.058 0.705 0.705
Emission rate
lbs/hr 15.5 10.6 10.4
1bs/mmBTU 0.023 0.015 0.016
SULFUR DIQXIDE (Sozl
Concentration
ppm by vol, dgs 2.2 1.8 0.3
lbs/dscf x 10 0.36 0.30 0.06
Emission rate
lbs/hr 5.3 4.5 0.9
1bs/mmBTU 0.008 0.007 0.001



FINA OIL AND CHEMICAL COMPANY:

GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM

PORT ARTHUR, TEXAS

SUMMARY OF EMISSION TEST RESULTS

TABLE: III-7
COMPANY: Fina Oil & Chemical Company: Port Arthur, Texas
SOURCE: GE Gas Turbine Outlet Duct (Duct Burner Inlet)
CONDITION: Maximum Combined Firing Rate - Refinery Gas
TEST DATE: 2-9-89
TEST RUN: 1 2
TEST TIME: 0822-0852 0903-0933
STACK GAS
Moisture - av. % vol 7.9 8.2
CO2 - av. % vol, db 3.2 3.3
O2 - av. % vol, db 16.8 16.7
NITROGEN OXIDES (NOx as Nozl
Concentration
ppm by vol, gg 55.2 55.5
1b/dscf x 10 6.596 6.630
Emission rate
lbs/hr 140.7 137.7
1lbs/mmBTU 0.28 0.28
CARBON MONOXIDE (CO)
Concentration
ppm by vol, dQG 20.2 14.7
lbs/dscf x 10 1.468 1.065
Emission rate
lbs/hr 31.2 22.1
1lbs/mmBTU 0.063 0.044
SULFUR DIOXIDE (Sozl
Concentration
Ppm by vol, dgs 2.5 0.8
lbs/dscf x 10 0.42 0.13
Emission rate
lbs/hr 9.0 2.7
1bs/mmBTU 0.018 0.005

3
0944-1014

Ul W oo
L]
oy W

74.2
8.854

147.7
0.29

14.7
1.065

17.8
0.035



o TABLE:
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CONDITION:
TEST DATE:

TEST RUN:
- TEST TIME:

- NITROGEN OX

GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS
SUMMARY OF EMISSION TEST RESULTS

III-8

Fina 0il & Chemical Company: Port Arthur, Texas
Duct Burner

Maximum Combined Firing Rate - Refinery Gas
2-9-89

1 2 3
0822-0852 0903-0933 0944-1014

IDES (NO_ as NO,)

Emission ra
lbs/hr
- lbs/mmBTU

CARBON MONO

te
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lbs/hr
1lbs/mmBTU
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lbs/hr
1lbs/mmBTU
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0.012
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GE GAS TURBINE BOGENERA$ISN FACILITY
EMISSION COMPLIANCE TEST PROGRAM
FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS

APPENDIX A

Field Data, Summary Calculation
Data and Laboratory Data



N STACK VOLUME FLOW RATE CALCULATION SUMMARY

*  COMPANY: A/NA ,
" SOURCE: @ FAS Tves /&
REPETITION NO.: / ANT SMS 009 LonD

TEST DATE: 2-7-¢ 9

. Dry molecular weight of stack gas

Mg = 0.44 (%Coz) + 0.32 (%02) + 0.28 (3N, + %CO)
37 241 5;/‘3‘— 29, /3 1b/1b-mole
Molecular weight of stack gas, wet basis
Ms = Md (1-B o) + 18 B, = 25.07 1b/1lb-mole
Pitot tube coefficient
CP (from calibration curve) = Ol S’ '1 O
Average velocity head of stack gas, inches HZO
(VAD ) avg. =__ 0772
Average absolute stack gas temperature
(T.) avg. = 207.% °F + 460 = 767.23 °R
«Absclute stack gas pressure
| .Ps = P, + (Static Pressure/13.6) = 304y in. Hg
" 8tack gas velocity . _
| (Vg) avg. = (85.49) ¢, ( YAr ) avg/(Ts) avg. '
Ps ,Ms .
= 42,53 ft/sec.
;Stﬁack gas volume flow rate
As=P£.01
- 60 Vs Bg =_ 3972/59 acfm
A-%"’Stacﬁk gas v-olume flow rate, dry basis ’
- Qs = 3,600 ‘l-Bws) Vs As o [_Tstd - P 'l
__ ‘ ' L(Ts) avg . Pstd _J
_ = /_5;339403 dscfh

= 1668270 scFhEb)
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SULFUR DIOXIDE CALCULATION FORM

(English Units)

m

SO2 ANALYSIS DATA

N =0.0/1033(g-eq) /mi
Vis 0. 28" m1
th =035 mi

Vsoln = 2 m1

Va= 20 ml

SO2 CONCENTRATION IN STACK GAS

Cso

2 n (std)

SO2 EMISSION RATE

C

SOsz

2 .
QG - lS", 32/, 4 0L-DSCFH

SO3 CONCENTRATION IN STACK GAS

>N Ve - Vi) Vsorn/Va)

C503 = 8.826 x 10

Vm (std)

503 EMISSION RATE

Cs0, x Q

o = 15,351 402 pscen

SAMPLE VOLUME EouA
V2%
- 3 g, KD
Vm = 22.5Y0 ft /(/ﬂf NS SO0 Lo
T, =_S04-& R 2-2-§ 9
v/
Phar = S0 47 in. Hg ~
YV [Pbar + AH | 3
Vn(std) = 1764 °R X m 13.6 1 =24.9Y) £t Equation 6-1
m. Hf T .

503 ANALYSIS DATA

N
V =

Ve

=Q.0/523(g-eq) /ml
t O Y75 ml

b=035 m

Vsoln=5100ml
vV, = G0 m

=7.061x10° N v, - Vip) (vsoln/Va) =

8,005  x 10°° 1b/dsce

"~ 0.2% pm by Volume Dry Basis

0. 727 1b/hr

G.0O05 X 107 1b/dscf
&.22- ppm By Volume Dry Basis

o '77 1bs/hr
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MOISTURE CALCULATION SUMMARY

COMPANY: A/AA
SOURCE: & £ 6N5 T arbire
REPETITION NO.: / AMT8A S ~00% cowrs

TEST DATE: 9'217-—6'7 ENGLISH UNITS
(29.92 in. Hg 63°F).

Volume of sample at standard
conditions on drv basis

v :
mstd

| H
= LH.&AJ vy |Zpar + AH]
m i

Y, 40 H dscs

, . _L00Y -

Volume of water vapor in sample at
standard conditions

— ~
VWSC.d = 10.04707 cu. ft. v = /élb sct
ml

Yie = Y m.

Fractional moisture content of stack gas

v ' :
Bws - 5 wst:‘c; g' / Q/O
mstd + "wstd
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STACX VOLUME FLOW RATE CALCULATION SUMMARY

#
ECOMPANY:;:me
~SOURCE: AAS Tunb, oz

4REPETITION NO.: 2 Amrsam< _oe s coRD
.TEST DATE: 2-7-54

-

_Dry molecular weight of stack gas

Mz = 0.44 (3CO;) + 0.32 (30,) + 0.28 (SN, + %CO)
27 /%% - 8/.6 .
= 29,18

Molecular weight of stack gas, wet basis
Ms = Md (1-B_.) + 18 Bus = 28 /D 1b/1b-mole
Pitot tube coefficient
C; (from calibration curve) = . &9y 0D
Average velocity head of stack gas, inches HZO
; (Vv Ap ) avg. = 0.263
Average absolute stack gas temperature
&
5 (T.) avg. = 305,46 °F + 460 = 265, 6 °R
whbsolute stack gas pressure
= P, = P, + (Static Pressure/13.6) = 30.vY in. Hg
#Mstack gas velocity : _
(Vs) avg. = (85.49) Cp ( YAPp ) avg;/ (Ts) avg. "
Ps _Ms
= S /.89 ft/sec.
Stack gas volume flow rate
60 V_ A_ = 39'/’?4.;1 acfm
Stack gas volume flow rate, dry basis )
Qg = 3,600 (1-B_ ) Vv A, _ rTstd - P _l
. L(Ts) avg . P_. _J
= /‘/I,Qﬁgé‘/j' dscfh

\!
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SULFUR DIOXIDE CALCULATION FORM
(English Units)

SAMPLE VOLUME F
V. = 2.y0 £t /1 AA , 5
MNAT RS /09% ¢OR
T, =_3%.5 R —7 494
Phar = 30(12 in. Hg ﬁ”’v
Y =_/.009 -
YV [:Pbar + AH ' 3 :
Vm(std) = 17.64 ' °R X 15.6 _| = 22,24/ ft Equation 6-1
in. Hg T
m
SO, ANALYSIS DATA ' SO ANALYSIS DATA
N =05.0/623 (g-eq) /ml N =0.0/623 (g-eq) /ml
Ve o.ys m t* syo m
Vib =0.3¢ m1 V=03 m
V -
soln = ——QSD ml Vsoln = ZLO0 ml
Va=—_7v m Va= 20 ml

SOZ CONCENTRATION IN STACK GAS

_ S N, -V,) (V.q../V) _
C = 7.061 x 10 t  'tb soln’ 'a’ = -5
50, o ] Mx 10 ° 1b/dscf
O‘Qﬂ ppm by Volume Dry Basis
SO, EMISSION RATE
CSOZ X Qs ' =_0.(0 b/hr
U = )y $45,6Y3 pscem
s0, CONCENTRATION IN STACK GAS
- -5 _ -
Cso, = 8:826 x 107 N OV, - Vi) (Vo1iV) - 0,002, x 1675 1b/dscE
v . '
m(std) = _0, /0 ppom By Volume Dry Basis
SO, EMISSION RATE |
CSO X QS =

)

—O.30 1bs/nr

Q = /4,859,643 bsceu
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MOISTURE CALCULATION SUMMARY

COMPANY: F//MH
SOURCE: #AS Tuvegk/ Ak

&/
REPETITION NO.: 2 amrensS so0 %0 =5

TEST DATE: 277~ 9 ENGLISE UNITS
(29.92

in. Hg 63°F).

Volume of sample ar standard
conditions on drr basis

! ! :
v =]17.64] vy |Tpar + LE] = 22,24/ dscs
mstd m’ 13.6)
T o
m
Y = /'00; -
Volume of water vapor in sample at
standard conditioms
Vastd  =0.04707 cu. £r.| v = 290/ sex
A —_— lc
ml .
e = _ &/ m.
Fractional moisture content of stack gas
B vﬁstd | o
s = o - 9.2%0

mstd + vﬁstd'
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STACX VOLUME FLOW RATE CALCULATION SUMMARY

ﬁ
COMPENY: F N4

~SOURCE: &A & Tork/NE
“REPETITION NO.: 3 o0 LoA/> NAT 63 S
TEST DATE: 2~)-§%

v

Dry molecular weight of stack gas

- M, = 0.44 (3CO,) + 0.32 (%0,) + 0.28 (3N, + %CO)

d 3, 14, 2816

= 29,/7 1b/1b-mole

~Molecular weight of stack gas, wet basis
“Pitot tube coefficient

CP (from calibration curve) = Q 5/4/ Q
Average velocity head of stack gas, inches H,O
- (V Ap ) avg. = Q.77
Average absolute stack gas temperature
s (T.)) avg. = 30&.S  °F + 460 = 248.S °R
~Absolute stack gas pressure
= p = P, + (Static Pressure/13.6) = 3o.¥Y __in. H_

‘#Stack gas velocity

(Vs) avg. = (85.49) CP ( 4AP ) avg:/ (T)) avg. '

sl

= 5-9.5; ft/sec.

Stack gas volume flow rate

- 60 V_ A_ = 39272/5S acfm
. P4

Stack gas volume flow rate, dry basis

- Qs-= 3,600 (l—Bws) Vs As ‘ !—Tstd ) Ps'

L(Ts) avg . P_.s

/50904925 dsctn




SULFUR DIOXIDE CALCULATION FORM

(English Units)

S()2 ANALYSIS DATA

N =0.0)023(g-eq) /ml
V= 0,40 ml
Vib =0.35m

Vsoln = 250 ml

V,=_20 m

SO2 CONCENTRATION IN STACK GAS

C

. =7.061x107° N O - Vi) (Vg V)

SAMPLE VOLUME y

-2 3 N
Tmﬂ_ = __-.554(&.&°R -2 ~ 7
D - .
Phar = 30.4Y7 in. Hg ZU’Ug

YV [Pb st AH | 3
v = 17.64 °R X m | ba 15.6 | =.253%0ft Equation 6-1
m(std) T
in. Hg Tm

503 ANALYSIS DATA

N =0.01023(g-eq) /ml
i 05O m

Vib = 0.35 m

v

soln = RXPO m1
a” 30 mi

<3

2 Vm (std)

SC)2 EMISSION RATE

CSOZ X QS

QG - 15, 090,935 DSCFH

S0, CONCENTRATION IN STACK GAS

CSO = 8.826 x 10

S
3 NV, - V) Vso1n/Va)

’ Vm (std)

SO3 EMISSION RATE

C
S0 X Qg

Qs = /5,000,925 DsCrH

0.002 x 10> 1b/dsct
O, |2~ pom by Volume Dry Basis

= 030 1b/mr

=0.003 X 107 1b/dsct
= M By Volume Dry Basis

=_0. Z{ lbs/hr
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MOISTURE CALCULATION SUMMARY

COMPANY: £,MA

vE
SOURCE: 4AS ] VRE// | o AAT S
REPETITION NO.: B  ~0070 <7

TEST DATE: 2 ~7-& 9 ENGLISH UNITS
(29.92 in. Hg 63°F).

Volume of sample at standard
conditions on drw bhasis

] ' > AE|
v . = [17.640 Vv [“par + L = 25.3290 dsc?
mstd L 13.6]
T
a
Y = /’00 9
Volume of water vapor in sample at
standard conditions
Vustd = |0.04707 cu. £r.| v = 2,634 sct
—_— 1lc
ml
Ve = Sé&  ul.
Fractional moisture content of stack gas
B v’wst:d
S - .Y %

mstd + sztd
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COMPANY : /AR
SOURCE: GASTorRSNE
" REPETITION NO.:/75 90 2¢0Ab WNAT éA S

2-7-§17

TEST DATE:

STACK VOLUME FLOW RATE CALCULATION SUMMARY

= Dry molecular weight of stack gas

<

i

Al

&

Mgy = 0.44 (%coz) + 0.32 (%02) + 0.28 (%N2 + %CO)
26 /625 = __25%07 1b/1b-mole
Molecular weight of stack gas, wet basis
Ms = Md (1-B__) + 18 B__ = 0230 1b/1b-mole
 Pitot tube coefficient _
Cp (from calibration curve) = _0.5¥9
Average velocity head of stack gas, inches HZO
(V Ap ) avg. = S, 252
Average absolutes stack gas temperature
(Ty) avg. = ___Boly °F + 460 = 76/:Y °r
& Absolute stack gas pressure
P, = P, + (Static Pressure/13.6) = 3099 in. H_
Stack gas velocity - A
(Vs) avg. = (85.49) CP ( YAp ) avg/ (Ts) avg.
Ps4Ms
= SHD 77 ft/sec.
. Stack gas volume flow rate
60 V_ A_ = 383552 acfm
‘ : ' P
Stack gas volume flow rate, dry basis
Qs' = 3,600 (l-Bws) vs As . Tstd - PS~
L(Ts) avg . 'Pstd
=_/S, //93_,@) dscth



b

k

MOISTURE CALCULATION SUMMARY

COMPANY : F/VA
SOURCE: FAS TURG/ME

REPETITION NO.:/ -75% toAD NAT &AS

TEST DATE: 2-7-§9

Volume of sample at standard
conditions on drv basis

- P _ AH

Vﬁstd Ll/.éij me bar <+ 1361
T
o

Y = Loo -

Volume of water vapor in sample at
standard conditions

vﬁstﬁ

0.04707 cu. fr.| v
Vie = 2[ ol.

Fractional moisture content of sta

B V&std
ws =

vﬁstd + vwstd

ck gas

ENGLISH UNITS
-22 in. Hg 63°F).

[ES]
\0

235,402 dsc?

I'IQ:SZD scf

2:0
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STACK VOLUME FLOW RATE CALCULATION SUMMARY

COMPANY: F/#A
SOURCE: fAS Tong/N &
REPETITION NO.: 2D = 9% %o LOAD ANAT EAS

. TEST DATE:

Dry molecular weight of stack gas

M. = 0.44 (%CO

3 + 0.32 (%02) + 0.28 (%N2 + %CO)

& 7.1 3/'3 39 &b lb/lb-mole

Molecular weight of stack gas, wet basis

Ms = Md (1-B_ ) + 18 B = P29 1b/1lb-mole
. Pitot tube coefficient
Cp (from calibration curve) = D&Y
Average velocity head of stack gas, inches HZO
(Y Ap ) avg. =__ 0,250
Average absoclute stack gas temperature
(T,) avg. = 269,2 °F + 460 = AR °R
Absolute stack gas pressure
P, = P, + (Static Pressure/13.6) ' = =0.4y ~_in. Hg
- Stack gas velocity : .
(Vs) avg. = (85.49) Cp ( YApP ) avg/ (Ts) avg.
Ps »Ms

10'57 ft/sec.

‘Stack gas volume flow rate

60 Vs As 3523‘/0 acEm

- Stack gas volume flow rate, dry basis

Qg = 3,600 (1-B_ ) Vv, a_ I_Tstd - Pg —l

L(Ts) avyg . Pstd _J

/3 0% 3:,‘4/0 2 dscfh
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MOISTURE CALCULATION SUMMARY

COMPANY :F/A/A
SOURCE: &EAS TVRE /M E
REPETITION NO.: 2= 7% 70 co/D A4 T‘&ﬂ;

TEST DATE: S°7-6 95 _ ENGLISH UNITS

(29.92 in. Hg 63°F).

Volume of sampie at standard
conditions on drv basis

t
= |17 < 2 AH = . o e £
Vosed = {1/.54-, VY bar + W | S,009 dscf
T o
m
Y - VA-Ik s )
Volume of water vapor in samnle at
standard conditions
Vustd = |0.04707 cu. £c.| v = L &E3 ser
Tm | e

ie = 40D m.

Fractional moisture content of stack gas

B vﬁs td

wSs = v = 710 d/c

mstd + vwstd
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zox CALIBRATION CORRECTION DATA SHEET
METHOD 20

COMPANY: F/A/A

SOURCE: &AS TORS/VE .

REPETITION NO.;2-?9%0 LoAD MNAT £AS
TEST DATE: 2-7-§9

NO
X

average chart reading, % = /3.2

0, average chart reading, % = 65, >

bw concentration corrected for zero and calibration drift:

ON conc (corrected)

NO

NO

NO

NO

NO

(Av. chart reading, % - Av. zero drift reading, %) x cal gas conc, 2 ow’. - 2 oN by vol, db

0, conc (corr.) cal drift reading, %

% 0, by vol, db

]

( 65, L Hy- 0.0 Dx /32D Z0

£ 2 & 2

Sa.8 %
NMNNQ % oN by vol, db
cal gas conc, ppm

conc (corr.) = (Av. chart reading, % - Av. zero drift u.mm&bmf Z) x cal drift reading, X = ppm by vol, db

conc_ (corr.) = ( \w..m Z - 0.0 Z) x //9 ppm = .w.w..”\ ppm by .¢0H. db

! 5.9 g7.7 %
conc (corr. to 15% omv = 3%, .\ X 0.9 =7%:] = ¥/./ ppm by vol, db
iso std - Pref{*® - 19(HOBS -0.00633)\f/Tamp Y!.52
conc [corr. to 15% 0y, day conditions NO nosﬁH (corr. to 15% owv Amovmv T88°K

un
uN\\i Fﬁ.m?use.oowue..o.oo&w Nﬁvé.z =__327-9 ppm by vol, db
793D v c | 288
46

(as zowv emission rate (1b/hr) = Azox ncznuw ppm by vol, db) 385.2¢ ¥ 10

- 33,4 x (1.194 x 1077) x (S,005,¥03 ~ _ 40,2 1b/he

Hoes= 0§1(0203) 0623 _ , . .
30.47

-6

(stack vol flow rate, dscfh) = 1b/hr




' PARTICULA (E +1ELD DA A I

O
; SCHEMATIC OF STACK PLANT hdo AMBIENT TEMPERATURE “eof METER aHy
DATE llmw 7 - ¢ \N BAROMETRIC PRESSURE C EACTOR
pistungance o N\.\/\ "
YL , LOCATION 2 ¢/ Y o - 7 - ASSUMED MOISTURE, % PROCESS WEIGHT RATE
1 ﬁ . M WEIGHT OF PARTICULATE COLLECTEN
*.!rl o OPERATOR e PROBE LENGTH, in. TH 9
‘ , ROBE WASH
. STACK zo R« Ll £l " NOZZLE DIAMETER, in. SAUPLE | FILTER | PROBE WAS
. T . FINAL WEIGHT
_ DISTURBANCE RUN zo F Lo \ R2/s #ASTACK DIAMETER, in ;e . '| TARE WEIGHT
\ ...U&: . :?i raly RY ¢ WEIGHT GAIN
SAMPLE BOX NO. * .PROBE HEATER SETTING oo TOTAL
CROSS SECTION METER BoxNo, 317 HEATER BOX SETTING . .
PRESSURE
c_mmmwwﬁ;r :
AC A
. ORIFICE GAS SAMPLE TEMPERATURE TEMPERATURE
. ;.E_wz AT DRY GAS METER %mm:mpw : PUNP
Al YACUUM
TRAVERSE | sampLinG | STATIC STACK veLociry | GAS SAMPLE SAMPLE BOX | CONDENSER OR
FOINT. | ~ TIME |PRESSURE | TEMPERATURE|  HEAD in.,H,0 VOLUME ~ | INLET OUTLET | TEWPERATURE | LAST IMPINGER| In-Ho | veELociTy
NUMBER | (@), min. | (in.H;0) (Ty), °F (AP ) VAP AcTuAL DESIRED] (V)13 | (Tmin).°F (Tmoyr),°F °F °F gouge lps
3:50 4/ .4/ 2%F AL L5 45760| 5/ 6 “® £
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31t S5 N\
» et mu.‘ .VWN: ] N
/ 272 5 -
pls 298 |/ 1B |
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INTIAL It A 4l /20 200 2 ) v
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TOTAL YOLUME COLLECTED 2% | 9 “0 4
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CO_CALIBRATION CORRECTION DATA SHEET
COMPANY: F)MA
SOURCE: ¥4 & TuwB, g
REPETITION NO.: 3 PS%0 CORO  PAT ¢AS
TEST DATE: ) —~ 74 nw
CO average chart reading, % = \Nm‘
CO _concentration corrected for zero and calibration drift:
co conc (corrected) = (Av. chart reading, 7 - Av., zero drift nmu&»:m@ 4 cal gas conc, ppm €O 1 ~-F
: * _ v e * ' cal drift reading(,% nom
= ppmv, db
CO conc (corrected) = 2. & Z - 2.0 % W] ppm_CO 1 - 6.0
393 %
= / w\m ppmv, db .
CO emission rate .
CO emission rate, lbs/hr = {CO conc, (¢orrected) vv::.:A_u : Imwwwm x Sxm vol flow rate, dscfh

CO emission rate, lbs/hr = 12, mv, db) (7.268 x 1078 \W_DN&N&M dscfh\a /S Y lbs/hr

@ Average of pre and post test drift tests
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zox CALIBRATION CORRECTION DATA SHEET
METHOD 20

COMPANY: ~,A A

SOURCE: GA 5 T2 g .

REPETITION NO.: 2 =75% toAD WAT £AS
TEST DATE: 2-7. ¢ 9

NO_ average chart reading, %2 = __ /2. 9

oN average chart reading, % = &u\. Kv

N concentration corrected for zero and calibration drift:

- _ cal gas conc, 7 o .
ON conc (corr.) (Av. chart reading, % - Av. zero drift reading, %) x cal drift nmm&nm. 7 % o by vol, db

oN conc (corrected) % oN by vol, db

= 650 ys_ 5.0 Dx__ /30 1o

$2,0 4
mm DS % 0, by vol, db

zox conc (corr.) = (Av. chart reading, % - Av. zero drift nmm&.:m.. Z) x

2

cal gas conc, ppm -
cal drift reading, % = PP® by vol, db

NO_ conc (corr.) = ( /2,9 % - 0.0 %) x A\M ppm = 32,7 ppm by vol, db
‘ 7

zox oo:on (corr. to 15% owv = .WU.\N X Nw..wl\\s.n.u\ = _ &), S ppm by vol, .&U
1so std A?& *5  19(HOBS -0.00633)( Tamb Y1.53
zox cone |[corr. to 15% oN. day conditions zox ooan (corr. to 15% ONV movmm 788K
- .5 /25,8 G (000336000633} 29Y:\ ~1.55 = _BL. 2 ppm by vol, db
_ 288 :
\h.h
m ~6
(as zowv emission rate (lb/hr) = Azox oo:nuw ppm by vol, n:uv 5 5g X 10 Amnmnw <0H flow rate, dscfh) = Hv\:n

- 32.7 x (1.194 x 1077y x /52/3967 - 5% ¥ 1b/hr

H o8s =05/ (0.203) 00~w = 6.0033y

N

3047
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SCHEMATIC OF STACK PLANT L nd AMBIENT TEMPERATURE ||Mu||\l\m... METER a My
DATE \L /= m 7 BAROMETRIC PRESSURE C FACTOR \
~ pistuasance e . .
I ﬁ - hahg Es.mo ..o_zczm ¥ e PROCESS WEIGHT RATE
...ﬁ..!...l —_— _&Mﬁf .Feoz &7 LA \ﬂa .:s_wm LENGTH, in. WEIGHT OF PARTICULATE COLLECTED, wy |
o ~ P ot : {
! SR STACK MO, & Jedl NoZ2LE QIAMETER, In SAMPLE |  FILTER | PROBE WASH
o 7 3 .\ . FINAL WEIGHT N
l—l DISTURBANCE RUNNO. 2 ! —-¥#/QTACK DIAMETER, In, e | TARE WEIGHT - i
. Vo weal Qe \Av S WEIGHT GAIN
SAMPLE BOX NO. Xl c PROBE HEATER SETTING —
CROSS SECTION METER BOX NO. &s 77 HEATER BOX SETTING '
, PRESSURE
DIFFERENTIAL
. ACROSS .
o ORIFICE GAS SAMPLE TEMPERATURE TEMPERATURE
METER AT DRY GAS METER _ _.cm_u> m_pw PUNP
TRAVERSE | saupLing | STATIC STACK veLociry (W0 leas saupLe SAMPLE BOX ‘| CONDENSER OR | YACUUN
POINT_ | ~7IME  |PRESSURE | TEMPERATURE| ~ HEAD 0 VoLume | | INLET OUTLET | rEhPERATURE | LAST IMPINGER | o Hg YELOCITY
NUMBER | (@), min.* | (in.H;0) (Ty), °F (APg) (VAP acTUAL DESIRED| (V)2 | (Tmiy).oF (Tmgyy)s°F °F *F gouge Tos
4.3 Lo0Yl] 303 |, <O 53 682, 8% Nm [l ‘s
“ 37 s h 30/ | Go K3 2670 | 5§ %g 43
¢#o 3R S b 200 £y 9060 | ¢ A . Y
gizy s 300 mmm 5| Q450 L2 | Yy 76
¥ S A/ ~ 03 5.5 2840 52 el 3 s e
¥ S |2 300 .65|_ (2% 702,20 | 52 s “s
N N I Y 200 L7/ V06300
Y 293 68
. i 30Y
3
Y
2l ~
z
3 =
TOTAL i7 20
AVERAGE 2999 0157 5, | Nw.wﬂh s\?@
~ YoLuke OF Uiaip VOLUME ! siich ce] _ coMMENTS, '
“ WATERC 12 31 4 s | ORSAT WEASUREMENT | TIME | O, | 0, | co | n,| Aeakeheck: pre . 6 gyar 1% :tu
FINAL_[733 T7B¢ 204 1 . osr . o
WNITIAL | 107 | (D) 200 | 2 P37 4 m\s:v\“ :o
LIQUID COLLECTED | 33| % 3
TOTAL VOLUKE COLLECTED | 5 7 | & 1Y/ ‘ ~
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v Cd D & R B oo owd bl ke § i b i L

zoun CALIBRATION CORRECTION DATA SHEET »
METHOD 20

COMPANY: F /A

SOURCE: A S 7VRRB A¥E -
REPETITION NO.:/ — yp0%0 € ORD J2FF LA S
TEST DATE: 2 -§-4 9

zox average chart reading, ¥ = 3/./

0, average chart reading, %= &/,0

wn concentration corrected for zero and calibration drift:

cal gas conc, %Z O
cal drift reading, %

ON conc (corr.) (Av. chart reading, % - Av. zero drift reading, %) x

0, conc (corrected) = % 0, by vol, db ,v
= ( &/ O Y% - o, A Z) x \MNU % ON
3. N
= /S % oN by vol, db
= ’ 9 _ \ cal gas conc, ppin -
zoun conc (corr.) (Av. chart reading, % - Av. zero drift ﬂmma...bm.. %) x cal drift reading, % ppm by vol, db
NO. cone (corr.) = ( .m\\\ = . hv\ %) x pm = 2 4.l _ppm by vol, db
X 1 G 7 4
- 5.9 -
No_ conc, (corr. to 15% 0,) = 2.6 x 0.9-75 o 7%:3 ppm by vol, db
1so std - AS& *®  19(HOBS -0.00633)\( Tamp Y1.53
zoun conc {corr. to 15% 0,, day conditions NO_ cone (corr. to 15% ONV wovmm _ vmwﬂelm.

~ . 19 (0.00/02-0.00633),9§49\ ~1.55 = __72.,Y ppm by vol, db
=__749.3 /60 \°'% 4
—Sée) e )

46 -6

zox (as zoNv emission rate (1lb/hr) = Azoun conc , ppm by vol, db) 385 5 X 10 (stack vol flow rate, dscfh) = 1b/hr

1

- 7. & x (1.19% x 107) x /497589/~_ 432D  1v/ne

Hoes 059 (0/3352)0625 _  voyp 2

et ey
o . s g

30.68

2~ = % 0, by vol, db



{ TSN R ST | § I |

k

CO _CALIBRATION CORRECTION DATA SHEET

COMPANY: F /A
SOURCE: GA9 TVRE/INE

ol
REPETITION zo.“\ 00 LOAD 1%

TEST DATE: “‘w\»m;w

EF 6AS

CO average chart reading, 7 = U\O

CO _concentration corrected for zero and calibration drift:

. _ ) @ ¢al gas cone, ppm CO
CO conc (corrected) = [Av. chart reading, 7 - Av. zero drift nmuu»:m W% cal drift reading® ¥ 1 - H..nom
= ppmv, db
= ] n = %\ A
CO conc (corrected) 20 % 0 % AW, . ppm CO \¢ - 002y
80,0 3
= 9.7 ppmv, db

CO emission rate

CO emission rate, lbs/hr = (CO conc, (¢orrected) vv::.:.&u :

CO emission rate, lbs/hr = 9.7 ppmv, db) /7.268 x —c:m

@ Average of pre and post test drift tests

.26

x 10

-6

vol flow rate, dscfh

\\QQQM\nlmw\ dscfh n | /0.4 1bs/hr

|
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PARTICULATE MELS'DAYA © ¢ v 0 v

‘ .
SCHEMATIC OF STACK ot £ AQ. AMBIENT TENPERATURE METER aH,

| oate 28~ % 7 BAROMETRIC PRESSURE ||W||| C FACTOR
_ DISTURBANCE . N\\*\ .
q LOCATION we |W\ ASSUMED MOISTURE, % PROCESS WEIGHT RATE
Iﬂnl.Tl §rue OPERATOR L%\ \n.\s. PROBE LENGTH, In. _ WEIGHT OF PARTICULATE COLLECTED, g ]
. ﬂl’lﬁuﬂpl
s STACK NO. Co A. K4 h " NOZZLE DIAMETER, in. =TT “MM”” FILTER | PROBE WASH
A _ OISTURBANCE RUN_NOC. /0675 Loa \ / 'Mbmr STACK DIAKETER, In, e | TARE WEIGHT
\ H_ma : Re Eipety Fael only WEIGHT GAIN
- SAMPLE BOX NO. LA < PROBE HEATER SETTING e _ TOTAL
CROSS SECTION METER BOX NO. — S 97 " MEATERBOXSETTING . __ '
PRESSURE
o_mmmzwﬁ;r :
. : m_m.w_nm GAS SAMPLE TENPERATURE TEMPERATURE
._Amq.wz AT DRY GAS METER _.omn m_pw PUNP
TRAVERSE STATIC STACK - VELOCITY : GAS SAMPLE SAKPLE BOX | CONDENSER OR | YACUUM
FOINT. | Tz PRESSURE | TEMPERATURE HEAD. in. 4,0 VOLUME [ INLET OUTLET | TEMPERATURE | LAST IMPINGER| Im Mo | vELOCITY
HUMBER | (@), min. | (in.H;0) (Ty), °F (AP VAP AcTUAL DESIRED] (Vm),1i3 | (Tmun), (Tmguy)°F °F °F pouge Ips
EX-14 1 =38 303 |5z 5.5 77366 72 | 22 A4
I2RS L h 302 |.S% 5.5 78.3 | 72 22 &L
o~ .
/20| 5 B 30— |, 60 S75 83.2 | 7% 72 &L
/1235 5 202 |59 5L 7.7 | 7& 7 YA
(40 | " 5 gl 203 |52 LA T2, | 27 | 77F &L
2%5| 5 b Joz |57 |55 57 | & | 72 ¢b
12501 5 b 30L |, 722300 | .
y 200  |.6Y
. |/ 203 | 5%
N 30 [.£Y]
303 .ok
Y 277 | €6
o) ridhd s/ _
I 32y |5
: L 363 |
TOTAL - P 340 | P
AVERAGE  ~  -D.20 3024 o148 5.5 2553 73,6
| INPINGER A .
VOLUME OF LIQUID VOLUME ml SILICA GEL . : COMMENTS: ' /
WATERCOLLECTED 1 1 2y ML caT WEASUREMENT | TIME €0, | 0, | coN,| Leskecheek: pre .0 0 pe /50 \tu
FINAL [ 9Y Gw ) 7t} 1 . post . A0 p /5w
INITIAL 170D | 100]700D Qo0 2 i T ey \ :v
LIQUID COLLECTED | —G|SL 3 .
TOTAL VOLUKE COLLECTED o | S| </ d I
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zcun CALIBRATION CORRECTION DATA SHEET
METHOD 20

COMPANY: ~/A

" \s&\tm . _. . .uh.
REPETITION 0.1 3~ o0to LoA AEF sASAUTH IniensED STRAN wdectn £A7F )

TEST DATE: 22-§-3 %

zox average chart reading, % = o “\u\

.uN average chart reading, 7 = &/ O

.ow concentration corrected for zero and calibration drift:

cal gas conc, 2 0, _ % 0, by vol, db

oN conc (corr.) = .A><. chart reading, % - Av. zero drift reading, %) x cal drift reading” ¥

% oN by vol, db

= (__ &6/,0 )4 - oL Z) x /= % oN
= \(w\..m..f % oN by vol, db

oN conc (corrected)

= o _ cal gas conc, ppm -
NO_ conc (corr.) (Av. chart reading, % - Av. zero drift Hmm&hm.. Z) x cal drift reading, ¥ ppm by vol, db

NO_ conc  (corr.) = ( 20§ i - 0.058 %).x /! 7 ppm = G ?:/ ppm by vol, db
x 1 Y72.5 2

_ 5.9 _
NO no:nn (corr. to 15% omv = @ﬂs\ X No.cl\hw = rV\\M. ppm by vol, db

= zox nounH (corr. to 15% omv A

«5 _ ' 1,53
NO, conc {corr. to 15% 0,, 1so. std mnmmw 19 (HOBS o..oomwwvvqm:_&

day conditions Pobs S 288°K

_ . oes 19 (0.00%8-0.00633), 2824\ _1.55 = __ 70.0 ppm by vol, db
2/.5 /60 o (QL0mEO. ) |

288
/60 46
NO (as zoNv emission rate (lb/hr) = Azox conc , ppm by vol, db) 35555 X 10

-6

1! (stack vol flow rate, dscfh) = 1b/hr

- 69. | x (1.19 x 1077) x 14,266,008 =~ _/2/ 8 1b/hr

Hoos =(0. 2% $D6.6) B3)
30,65
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CO_CALIBRATION CORRECTION DATA SHEET

COMPANY: F/A/A
SOURCE: GAS TURBAE

REPETITION NO.: Q- soo%/ ¢0AD REF EA 5
TEST DATE: - &59

CO average chart reading, % = 3.0

CO concentration corrected for zero and calibration drift:

0 g cal gas conc, ppm CO 1

CO conc (corrected) = (Av. chart reading, % - Av. zero drift reading”, cal drift reading®,% - wnom
= ppmv, db
CO conc (corrected) = 3.0 Z - 0.0 Y4 /SO ppm CO _
. 30.6 x N\ ~oe3

\.\.% ppmv, db

CO emission rate .

CO emission rate, lbs/hr = [CO conc, (éorrected) vvam..av . ..ww 5E

©

-6

x 10 vol flow rate, dscfh

CO emission rate, lbs/hr = ( /¥,§ ppmv, db) [7.268 x 1078 24,260,078 dscfh)e /S b 1bs/hr

&) Average of pre and post test drift tests
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. R
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SAMPLE BOX NO. L PROBE HEATER SETTING TOTAL
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X AC
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SULFUR DIOXIDE CALCULATION FORM

(English Units)

SO2 EMISSION RATE

CSOsz

2
QG . /'1!79%, 357 DSCFH

803 CONCENTRATION IN STACK GAS

CSO = 8.826 x 10

-5
3 NV, - Vi) Vso1n/Va)

SAMPLE VOLWME =/ WA
= égg 3 C Oo6EN
) /0 (%)
n . W;;
Ppar = 30, L! in. Hg g~
Y 54007 YV [P AH '
+
i =17.64 °R X m [ba" 13.6 = J64076t>  Equation 6-1
m(std) o =
m
SO, ANALYSIS DATA SO ANALYSIS DATA
= 0.0/02%3 (g-eq) /ml N =0.0/023 (g-eq) /ml

Ve* [ 92sm Ve s Y m
Vib =0.35Pm1 Vib= 0,37 m
g  TeE =

soln = 252 ml Vsoln = 202 m
V,=_20 m V.= 2o ml

S0, CONCENTRATION IN STACK GAS

- =S NQ@_-V.)) (V.. /V)
Cey = 7.061 x 10 t " V) Vsorn/Va) - -5
SOZ T e 083 x 10 ° 1b/dscf

© 3,/9 pm by Volume Dry Basis

=_2.2Y 1b/hr

O.035 X 107° 1b/dscE

Vin(std)

803 EMISSION RATE

C
S0, X Qg

Q = 4%23%352 DSCFH

/.7 __ppm By Volume Dry Basis

= £ 18 1bs/nr
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MOISTURE CALCULATION SUMMARY

COMPANY: F/ /A
SOURCE: &R S Tvrl /1K
REPETITION NO.: 3= /00%p0 RN RaF X5

TEST DATE: 2—§-~& & ENGLISH UNITS
(29.92 in. Hg 68°F)

Volume of sample at standard
conditions on dry basis

N P AH | - .
Vostd = [17.54J VoY bar + SEN3 24..&07 dscf
_ T , '
m _ .
Y _ /rOD} = - ’ ‘ o .

Volume of water vapor in sample at
standard conditions

0.04707 cu. ft.| v 2,589 _scf
ol

Vie = S5 ml.

vwsfd

Fractional moisture content of stack gas

v
P
Bis = . "Stg % /00 = $.# 9>
mstd + "wstd
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MOISTURE CALCULATION

SUMMARY

COMPANY: FipA

SOURCE: 8A S Ta;ﬁq'us

REPETITION NO.: £0%0 LOAD REF ¢8RS
TEST DATE: R §-54

Volume of sample at standard
conditions on dry basis

P AH
Vmstd = [17.64J me bar <+ 136

T
m

y - _too}d T

Volume of water vapor in sample at
standard conditions

Vastd 0.04707 cu. ft.| v

ml

Vlc. 2 3 ml.

Fractional moisture content of stack gas

B Vws td
WS =

vmstd + vwstd

ENGLISH UNITS
(29.92 in. Hg 68°F).

= - 2‘,677 dscf

= 2403# : scf

= 7»/04/_0_*
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STACX VOLUME FLOW RATE CALCULATION SUMMARY

COMPANY : /A
SOURCE: &AS 7vrs /bf
REPETITION NO. :”/"29% oA RFF oAS AMdrpxe

TEST DATE: 2~%-€5

Dry molecular weight of stack gas

SIELr~ Inlectrn oA TE

M; = 0.44 (3C0;) + 0.32 (30,) + 0.28 (8N, + 3CO)
- / ’ . . .
29 77 = 29,085 - 1b/lb-mole
- Molecular weight of stack gas, wet basis
Pitot tube coefficient
Cp; (from calibration curve) = _ o440
Average velocity head of stack gas, inches HZO
(VAD ) ave. = _0.ou43
Average absolute stack gas temperature
(T,) avg. = - 3053.8  °F + 460 = 763.% °R
Absolute stack gas pressure
P, = Py + (Static Pressure/13.6) = 32.20 in. By
Stack gas velocity . ,
(V.) avg. = (85.49) ¢, ( YAp ) avg/(Ts) avg.
Ps ‘Ms
/
= $5.08 ft/sec.
Stack gas volume flow rate
60 v A_ = 2 R8YYD acfm
. 4
. Stack gas volume flow rate, dry basis :
Qs = 3,600 (l-Bws) Vs As . rTstd . Ps-
_ L(TS) avg . P_, g
= dscfh

1Y9b2)44
77
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SULFUR DIOXIDE CALCULATION FORM

(English Units)

SAMPLE VOLUME
V. = 25438 £t
T, = 53 44 °R

Poar = 20,92 in. Hg

F/A

LOGEN

J000 LORD EEF AS
zuur
9

Y =_/00% |
YV l:Pb ot AH 3
Vm(st d) = 17.64 °R X “13.6_| =647 £t Equation 6-1
. Hg T :
m
SO, ANALYSIS DATA so3 ANALYSIS DATA
N =0.0023 (g-eq) /ml N = ©.0/033(g-¢q) /ml
Ves O.b m Ve = 4 /0 m
Vib = 0.35 mt Vib= 0.35 m
V.. _a¢)
soln = 259 m Vsoln =0p0 ml
Va = 10 ml Va = 2—0 ml
SO, CONCENTRATION IN STACK GAS
- S NEV_-V.) (V... /V)
C = 7.061 x 10 t~ 'tb soln’ 'a) = -5
SO2 Vm rS Q.aa,g x 10 ° 1b/dscf
= .50 pmm by Volume Dry Basis
SO, EMISSION RATE
L0, ® Qg = /20 b/
& -/4962/95 s
7
SO, CONCENTRATION IN STACK GAS
- =3 R -
Cso, = 8-826 x 107 N (V, - Vi) (Vo V) 0.022 X 107> 1b/dscE
| Ym(std) : .
=_/, 006 ppm By Volume Dry Basis
SO5 EMISSION RATE
CSO..5 x Qg = _3.2% 1bs/hr
=74 ‘/;61 /99  DSCFH
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¢ - STACX VOLUME FLOW RATE CALCULATION SUMMARY

™ comeany: FruA .
= SOURCE: §711S TORB/NE Nonwne SIEA ~ mg::ﬂ»/zﬂff
# REPETITION NO.:Ruw§ /00% LOAD REF o7
= TEST DATE: A~945
-
= DrY molecular weight of stack gas

- M; = 0.44 (3CO,) + 0.32 (%30,) + 0.28 (3N, + %CO)
d 2 2
2-‘ /J“;D . &Zv &>
- = 29,08 _1b/1b-mole
= Molecular weight of stack gas, wet basis
= Ms = Md (1-B_.) + 18 Bus = 282 4% 1b/1b-mole
" Pitot tube coefficient
= Cp (from calibration curve) : = _O 5y O
Average velocity head of stack gas, inches Hzo
- .
. (VY Ap )  avg. = 0.2 ¢a
- Average absolute stack gas temperature
- (Tg) avg. = _2p32.6 °F + 460 = 24%, 6 °R
& Absolute stack gas pressure
- P, = Py + (Static Pressure/13.6) = S0.20  in. By

il
Stack gas velocity

. (Vy) avg. = (85.49) G ( YAp ) avg;/ (T,) avg.’

Ps Mg

9.9 ft/sec.

& Stack gas volume flow rate

60 V_ A_ _ 372&33 et
‘EStack gas folume flow rate, dry basis
. 95 =3,600 (1-B_) v_a_ ’—Tstd v,
' L(Ts) avyg - 'Pstd
»
= 19957009  ascen



MOISTURE CALCULATION SUMMARY

COMPANY: F/AA

SOURCE: &A S Tvrs/re KA INnYecTinmETR
REPETITION NO.: fRuw § +,00% LOAD REF pomwae STEASS T

TEST DATE: 2-97-4)9 ENGLISH UNITS
(29.92 in. Hg 68°F).

Volume of sample at standard
conditions on dry basis

_ P AE _
Vostd = [17.64 v_Y bar + 5.6 | 2 3, Q6 Y dscf
Tm _J '

Yy - _Z0o0 3%

Volume of water vapor in sample at
standard conditions

Vostd  =0.04707 cu. ft. v /1792 ___scf
ol

V1c = 3 Z ml.

Fractional moisture content of stack gas

v
BWs - . wstg - 7‘5 ‘/D
mstd + ‘wstd
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SULFUR DIOXIDE CALCULATION FORM
(English Units)

SAMPLE VOLUME A
N

V. =22499 £3 | F/ J

m =il Lob&s -

T, =_3$Y.] °r J00% LOAD [REF 8AS

| RS
Poar = Iy ,23 in. Hg 9»9'39
YV [P + A
Vn(sta) = 17-64 m°RHg X ° bar_ 3.6 = 23.044ft>  Equation 6-1
Tm

SO, ANALYSIS DATA ' SO; ANALYSIS DATA

N = &.0/0p3 (g-eq) /ml N =¢g.0/023 (g-eq) /ml
Vet B 48 m1 v, = 0.2 m
Vib = 035 m Vib = 0,35 m
v _ |

soln = 235D ml . vsoln = 2600 m
Va = 22 ml ) Va = ;D ml

SO2 CONCENTRATION IN STACK GAS

_ S NV, -V (V. ../V) _ -
Csp. = 7.061 x 10 £ th] soln’’a’ = oy nn3 x 1075 1b/asce

2 o (std) N
4%/ ppm by Volume Dry Basis
502 EMISSION RATE
.CSOZ X QS : = 30 “l t 1b/hr

QG - /5;9520@7 DSCFH

SO3 CONCENTRATION IN STACK GAS

= -5 _
cso3 =8.826 x 10 N (V - V) (Vo 1. /V,)

0.019 x 107> 1b/dsce
Vin(std)

0.490 ppm By Volume Dry Basis

SO3 EMISSION RATE

c

S0, X Qg

2.84 1bs/hr
Q = /7,957,004 DscrH
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oot

i |

COMPANY: F/am
TEST DATE;?4-45

00\20 MONITOR FIELD UNE_.P SHEET

PULL LD RBF ol Sppar oot ool X
zox co
Sampling Run Convertor wo:mH:nQ h»»._c..a.a. ding. | wmwww.“ o
Location No. Time Mode .M u..u...wiﬂwsoc Wmmm ﬁ x .\w3< fa T, R, | comMenTs
2 K 474[lg 3 3.0 B s
| 1413 27k 2.. CPp= /62
~ 1$.$ 271 olo
3 \N . \V\PQ mv?G
Y 20523 2% 4!.0 Ha 43 4
C 33 2%.0 61.0 Cor =229,
} 185 271 (o]0
1 0¥ 275 é/.0
J 204 225 - |g0d
£ [z ¢+
ChL 0110 |s]lm
7281119 | o [o
3 ECE1 224 &b 2.0 49 42 ¢ 1| crn=1¢p
2 Yo 214 ¢l.o CQ, %1%
2 ) 30 \N\raa @?—
y 315 253 AN
¢ 57 25 4 6/
b 514 2y h—._
7 o0 Nu. ] h_._
n L3S - 08 2% @ '
2lu 2110 | -ot]loO -
A o 40 [0 5 i
= WO 1k | ©0] 13 N (S
Hibg %11 77 | §5.51 304 e Ny




boa 1 4

wa&\¢ . HYDROCARBON FIELD DATA SHEET
FINK__Full Lunp REF 6AS
THC METHANE NMHC
SAMPLING PEAK PEAK CONC. CONC. CONC. ‘
ILOCATION TIME NO. ATTEN. AREA QQA!V §\s (PPM) (PEM) COMMENTS
CcHL KQN.Q: /oxYy JJ5.7 940 G0t 9688 g
S, chy | ot | g |30 3
5 L 1 Y ) Mes  46.ys
- | 1221 ' ° 6 oot
26 6 o
71 © o
o1 O o
Y O O
. A | o p
ey 50.b 454
18 o O
23 o O
Y O o
3% @ O
<A e [=>] )
Y& Y34




HYDROCARBON FIELD DATA SHEET

o THC METHANE NMHC
SAMPLING PEAK PEAK CONC. CONC. CONC.
LOCATION TIME NO. ATTEN, AREA 70(E®M) ptn. | (PPM) (PPM) COMMENTS
[ 1147 4 0
€7 o o
g% > 0o
0" 0 D)
S0 45.45]
32D sl
931 0%}
o o
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bt b e ErATICGULATE FIELY DR A o | P oA

SCHEMATIC OF STACK | PLANT “ : e . AMBIENT TEMPERATURE METER aM,
o
DATE LA & 29 _ BAROMETRIC PRESSURE € FACTOR
DISTURBANCE ) \- .
f LOCATION r.,.; ANVt L»\ ASSUMED MOISTURE, % PROCESS WEIGHT RATE )
A ) L N. :
_ *.lii i OPERATOR b/ \\a PROBE LENGTH, in, WEIGHT OF PARTICULATE COLLECTED, g _
IIEH-
OBE W,
. STACK NO. m 24 bm. A NOZZLE DIAMETER, in. SAPLE | FILTER | PROBE WASH
\ [ 1A FINAL WEIGHT
—.l DISTURBANCE RUN NO. N.\ : a il e 15 \m.;nx DIAMETER, in. ————eeeeemeee | TARE WEIGHT
\ 5 | Ret.nevy \.:{h&..\\ WEIGHT GAIN
SAMPLE BOX NO. KA PROBE HEATER SETTING — TOTAL
CROSS SECTION : METER BOX NO. L7 V HEATER BOX SETTING
PRESSURE
o_mmmam.z“;_..
. ACROS
. ORIFICE GAS SAMPLE TEMPERATURE TEMPERATURE
z.m-_ma AT DRY GAS METER _,omm:m_pw PUKP
TRAVERSE | sAMPLING | STATIC STACK VELOCITY A GAS SAMPLE SAMPLE BOX | CONDENSER OR|[ YACUUM
POINT. | “'Jiug  |PRESSURE | TEMPERATURE| ~ HEAD In.,H,0 VOLUME | INLET OUTLET | TEMPERATURE | LAST WPINGER | In-Ho | vELOCITY
NUMBER | (a),min. " | (1n.H;0) (Ty), °F (APg) (/AP acTUAL DESIRED| (Vm), 12 | (Tmy), (Tmgyy),°F F gouge Tps
17253 Al) =38 )5 .52 254390 €0 €0 \\
571 & | Yb |42 £ | £ AV &)
VI-9Y U alek | go 217 € 3 A £ s
07| & 3 & é3.9 | ¢ ¥ & O s
13 S 2 | 2/ .mM & 2 5 3
{7 5 I . 73.3 & 5 | g0 z
13321/ 5 G 57 RArE.500 ,
y U\ W X1l
135
s \\w\ .
3
4
ol -
2
. 370 .w\m
TOTAL o/ 208 i |
AVERAGE -0 31%,¢ 6931 §.% 25.10% A
IMPINGER o
VOLUME OF LIQUID VOLUME ml SILICA GEL : CORMENTS. |
D w , Y/
WATER COLLECTE 123 4 "M opoaT MEASUREMENT | TiNE o, | 0, ] co|N, Leskcheck: fre; 1 0.9 /3~ \tu
FIRAL - 1 B[ 777 207 1 . posr . o, \?1\ “
NTIAL |50 | o ¢ Sou 2 5 v
LIQUID COLLECTED 3
TOTAL VOLUME COLLECTED 3 | 6 |4l ‘
. {




X
-
E-
=
e
L=
&
-
[
e

CO CALIBRATION CORRECTION DATA SHEET

COMPANY: F) VA
SOURCE: #A S 7 UR/ sn/ll

REPETITION NO.: /7~ ?5%0 ¢ 0A /> A EF GAS

TEST DATE: A-§-& 9

CO average chart reading, % = 3,0

CO .concentration corrected for zero and calibration drift:

CO conc (corrected)

Af? chart reading, Z - Av. zero drift Hmmawsm@vn Mwwvmwmmmowmmnwwmﬁaﬁ'nv@ - m.oc v
, ? 2

= ppmv, db

2.0 Z - 0.0 Nv A /50 ppm oovA _ v
A ) 30.0 - 1l - 0.024

CO conc (corrected)

= 27.¢ ppmv, db

CO emission rate

CO emission rate, lbs/hr = Aoo conc, (corrected) EU_E.: _&vv.Alwmem x Hc..mv Aﬁuw flow .Hmnm. mmoﬁv

-

CO emission rate, lbs/hr = A\&« ppmv, db Aw.wg x 1078) / /4,632,528 dscth)a /5,5 1bs/hr

&) Average of pre and post test drift tests



o i HEGRCINS .& 1 _.__.v :___.ﬁ, : Y] z

zox CALIBRATION CORRECTION DATA SHEET
METHOD 20

COMPANY: F~/AH

SOURCE: 6AS TveBINE .

REPETITION NO.: / = 25%0 LoAr RgF/mmAY ¢XS
TEST DATE: 2-§-§& 3

NO  average chart reading, 2 = 23, O

0, average chart reading, % = ¢ - 25

m» concentration corrected for zero and calibration drift:

cal gas conc, % o,

ON conc (corr.) = (Av. chart reading, ¥ - Av. zero drift reading, %) x

o~ conc (corrected) = % 0, by vol, db

(65,25 )% - 0.0 WV x__ |3 Z 0
e 4
/b.3/ 0, by vol, db §3

zoun conc (corr.) = (Av. chart reading, % - Av. zero drift Hmm&bm.. Z) x

2

cal gas conc, ppm _ _
cal drift reading, % . PPO by vol, db

No_ conc (corr.) = ( 23,0 - .0 %) x :Nﬂ ppm = S 2.4 ppm by vol, db
%6 . b4
zox nonnn (corr. to 15% ONV = MW. Y x Nww lxv.m\ - Umm ppm 3. vol, db

iso std
day conditions

zoun conc {corr. nn,. 15% 0y, = zoun conc (corr. to 15% ONV Awocm VITu

49

NO_ (as NO,) emission rate (lb/hr) = (NO_ conc

. . 19 (0.00¥50-0,00633), 26/, | - L8 ppm by vol, db
25.0 \9W.¢vomn Wmduv 1059 & __ppm by vo

6

1

- S8 x (119 x 107) x /4,632,538 = _ /02,0

Hons =(03352)(066)(0.621) _ 4, 0044,
30,065

‘ cal drift reading, % % 0, by vol, db

Emmvﬁ @19 (HOBS -0.00633)\( Tamb Y*- 5%

i

x 10 vﬁmnnnr vol flow rate, dscfh) = 1lb/hr

1b/hr



STACX VOLUME FLOW RATE CALCULATION SUMMARY

COMPANY: A/~ A .

MSOURCE: RS 7TvRE/NME

“REPETITION NO.: 3= 78 % L0AD REF é4S
p TEST DATE: 2-§-59

i

Dry molecular weight of stack gas

Mg = 0.44 (3CO,) + 0.32 (30,) + 0.28 (8N, + %CO)
2‘? /‘4 y =£b‘:

- 29,40 1b/1b-mole
- Molecular weight of stack gas, wet basis
> Ms = Md (1-B_ o) + 18 B = 26 .9¢ 1b/1b~mole
Pitot tube coefficient '
- Cp (from calibration curve) = _ 0 gyo
‘Average velocity head of stack gas, inches H,O
T (VEBr ) avs B = __ o.9y2
Average absolute stack gas temperature
% (Tg) avg. = 215, °F + 460 = 775, °R
EAbscluts: stack gas pressure
“ .Ps = Py + (Static Pressure/13.6) = 30.68 ~_in. Hg
?Stack gas velocity : ,
. (Vo) avg. = (85.49) ¢, ( YAp ) avg/ (T,) avg.
Ps 'Ms
e = Y4995 ft/sec.
Stack gas volume flow rate
. 60 Vg A, = '375',/‘/0 acfm
@stack gas vblume flow rate, dry basis
Qs = 3,600 (1-B,J) Vg As . I—Tstd - Pg
: ‘ L(Ts) avg . Ps*i:d
= 4, b 9‘//05’? dscfn

-
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MOISTURE CALCULATION SUMMARY

COMPANY: Fr/A A
SOURCE:4AS TvRB, &

F P oS
REPETITION NO.: 2~ 25%e &0A0 RE

TEST DATE: 2~ 2 ~§ 9

Volume of sample at stamdard
conditions on dry basis

<}
i

mstd

Y

P
= [17.64" VmY bar <+ T3._6

AH!

T, J

/005

Volume of water vapor in sample at
standard conditions

vwsfﬂ

= 10.04707 cu. ft. Vlc
ml
vic = Sﬁ ml.
Fractional moisture content of stack gas
B vﬁstd
ws =

vmstd + vwstd

ENGLISH UNITS
(29.92 in. Hg 68°F).

dscf

i
\)

S
N

i ~
N

= /oé 3‘6 | scf

- £.Y %0
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% STACX VOLUME FLOW RATE CALCULATION SUMMARY.

* COMPANY: [~//UA :

™ SOURCE: &8S Tor@,VE

% REPETITION NO.: 3— 7S % tLoxdD REF 6X§
= TEST DATE: 2-4~g¢

Dry molecular weight of stack gas

. |
- Mg = 0.44 (8CO;) + 0.32 (30,) + 0.28 (8N, + 3CO)
’ 76. . . _

- 2.6 v = 29,07 1b/1lb-mole
. Molecular weight of stack gas, wet basis
- Pitot tube coefficient

CP (from calibration curve) =_0. 5""0
. Average velocity head of stack gas, inches HZO
# (V' Ap ) ave. =_ 0.7247

Average absolute stack gas temperature

- (T,) avg. = Y. % °F + 460 = 7274 X °R
ﬂAbsolute stack gas pressure '
- P, = P, + (Static Pressure/13.6) = 0.6 in. By

WsStack gas velocity

(Vg) avg. = (85.49) ¢, ( YAp ) avg;/(Ts, avg.

Ps Mg

So.bY ft/sec.

4

Stack gas volume flow rate

- 60 Vs As

= 3£2.8 $ 9 acfm
jStack gas volume flow rate, dry basis

Qg = 3,600 (1-B_) V_ A rTsta - P
)

s
avg - Pstd

™

= /5‘; 03330 dscth

-
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‘, .
3 MOISTURE CALCULATION SUMMARY

- COMPANY: FsaAA

- SOURCE: GWS Tveg, sk

: REPETITION NO.: 3 - 75% cond REF xS

_ TEST DATE: 2~8-§& % ENGLISH UNITS
k. (29.92 in. Hg 68°F).

Volume of sample at standard
conditions on dry basis

P AH = .
Vmstd = }\17 _54J VmY bar + SEN . = 2 6 o- ‘ ‘/I dscf
Tm ' '
J

y . _loo9

Volume of water vapor in sample at
standard conditions

ad' ¥

2
= Vastd  =]0.04707 cu. £r.| v = £71§9 sct
—_— lc
ml

- v

le = aF mi.
s Fractional moisture content of stack gas
? B

v

ws = oustd - (. 3%
v v o

mstd + "wstd
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SULFUR DIOXIDE CALCULATION FORM

(English Units)

SAMPLE VOLIME

V. = _23.53¢ &3

T, $02.1 R
2.0

Fr VA
TURBINE EXIUST Cfoslec i)
My ConBrarD FIirE LATE.
Zoro | '
2-9-§9

—

13.6.] =25§/¢ et

Equation 6-1

AW =
Pbar = 30,73 in. Hg
B Y = /.00"/
YV |P
n(stay =17-64 _R__ x _ ™ [bar
in. Hg T

SO2 ANALYSIS DATA

Q = DSCFH

SO3 ANALYSIS DATA

N =00/023(g-2q) /m1 N =0.0/923 (g-eq) /ml
VT /228 m e T £25 m
Vib =03 m Yt =0.35 m
e X

Venin o

soln = 25D ml Vsoln = 200 ml
v, = 20 ml Va ™ 20 ml
SO, CONCENTRATION IN STACK GAS |

- 100° NV, -V v, V) - -
Csoz 7.061 x 10 t t‘l; SOl & = 9042 x 1075 1b/asce
m (std) =
- 2.S  ppm by Volume Dry Basis
SO, EMISSION RATE
-CSOZ x Q = : 1b/hr
&6 - DSCFH
SO; CONCENTRATION IN STACK GAS
- -s - -
Cso, = 8:826 x 10 N (v, Vth) VsornVa) = 5031 x 1075 1b/dscs
m(std) =_/. S __ pom By Volume Dry Basis

SO EMISSION RATE
C803 x Qs = - 1bs/hr
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MOISTURE CALCULATION SUMMARY

COMPANY: Fr /A
souacx:?fne/a T et
REPETITION NO.: / =ARx Crvy3,4x0 anvﬂa—a:

TEST DATE: 2~5-F% ENGLISH UNITS

(29.92 in. Hg 68°F).

Volume of sample at standard
conditions on dry basis

_ P AH| = . / z
vmstd = ll7.54J VmY bar <+ 13.6 2S-a & V dscf
T .
m
y - xry

Volume of water vapor in sample at
standard conditions

0.04707 cu. fr.| v 22l = scf
Tm| le

Vie . ml.

Kmﬁd

Fractional moisture content of stack gas

B v&std

ws = X/0D o= 2.9 ’@
mstd + "wstd
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CO_CALIBRATION CORRECTION DATA SHEET
S DL DRt s N VURRELIIUN DAlA SHEET

COMPANY: £~ /4R
SOURCE: GZB &S \\M;\a.sw\\rﬁ Pee ¢ T Guigrsnn FTrihel P27

REPETITION NO.: 2~ HRx  Condorgp Fums ANTE

TEST DATE: 2-9-§9

CO average chart reading, % = 3.0

————

CO concentration corrected for zero and calibration drift:

. _ } @ cal gas conc, ppm CO
CO conc (corrected) = [Av. chart reading, 7 - Av. zero drift reading”,% cal drift reading®,% 1 - m.now
= ppmv, db .
CO conc (corrected) = A rWsﬁU Z - OO Nv /30 ppm oov_ |0.bu‘w
.NQuV . N

\%\s&@\ ppmv, db

CO0 emission rate .

CO emission rate, lbs/hr = (CO cone, (corrected) E:a.:dv . fmwmmm x

CO emission rate, lbs/hr = ppmv, db\ /7.268 x Houm

107

6

vol flow rate, dscfh

&) Average of pre and post test drift tests

amn@ n , lbs/hr

= 4085x/5° 1bs JdscF
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ki
m ¢, \RARTFICULATEFIELD DATA
SCHEMATIC OF STACK PLANT I\M\\kﬂ\% AMBIENT TEMPERATURE 'FI. METER aH,
OATE 2 - 2-82 ____ BAROKETRIC PRESSURE C FACTOR

\O.uu:’- ANCE

ASSUMED MOISTURE, %

LOCATION ﬁ

PROCESS WEIGHT RATE

. STACK N HOZZLE DIAMETER, in. — e uhm..*.” FILTER | PROBE WASH
- A—"
_N oisTURBANCE RUN NO. L] L/ STACK DIAMETER, in. TARE WEIGHT
. [
WEIGHT GAIN
SAMPLE BOX NO. ____ G2 PROBE HEATER SETTING _ ToTAL
CROSS SECTION METER BOXNO. — 2352 _  HEATERBOXSETTING
PRESSURE
DIFFERENTIAL
ACROSS - .
ORIFICE | V'~ GAS SAMPLE TEMPERATURE TEMPERATURE
qum.x AT DRY GAS METER %M»ﬂvno PUNP
+ ‘
TRAVERSE | sAuPLING | STATIC STACK VELOCITY Mo |GAs saupLE SAMPLE BOX | CONDENSER OR| VYACUUM
POINT TIME  |PRESSURE | TEMPERATURE HEAD in. H, VOLUME INLET OUTLET | [EuPERATURE | LAST IMPINGER| n Hs | vELoGiTY
NUMBER | (o), min (in. H0) (Ty), °F (APQ) (VAP ACTUAL DESIRED] (Vm), 113 (Tm),).°F (Tmgye)°F oF °F gavge fps
9:63 o0 £799.39 %0 | B0 3 =
of 2.0 533 55| £ ¥Z =2
)3 .0 S22t o | 53 S3 2.
/8 . @ el 2] o5 53 2 2
23 2. 0 _&5.0 or | 597 52 2
28 2.0 &9,/ 23| sSC S¥ | =2
9:22 3./8Y
TOTAL
AVERAGE 2.0 2397292 37 . w\
_ INPIN \
<orc=m%mr_m_%:_.mw <o.r=ozmmx ml u_.m_mmmzwmr COMMENTS: TRA i
WATER COLLECT \ ) o | ORSAT MEASUREMENT | TIME | €O, | 0, | €O | N, \\u s \ € o \ V
FINAL # [AWYZ e, 1
INITIAL /€¢ | Jiw UQ 2 .
Liouib COLLECTED | =Y | #5] & 3
TOTAL VOLUME COLLECTED 47 | 2. »\ ¥ ¢
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CO_CALIBRATION CORRECTION DATA SHEET

COMPANY: [ /#tA
SOURCE: &8 FMNE TURBINE pLeT Rorric T, 4.7 pi7

REPETITION NO.: S — ARx congiud Fianes pure

TEST DATE: 2-5-&9

CO average chart reading, % = N.U

CO_concentration corrected for zero and n_mwu.lwnmnuo: drift:

Av. chart reading, Z - Av. zero drift nmm&:m@.n MMW mwmmmowmmmwmm%low. l -F
’ 3

CO conc (corrected)
. oow

ppmv, db

(e el (g may .y

\*\N.“ ppmv, db . .

CO conc (corrected)

CO emission rate .

CO emission rate, 1lbs/hr = {CO conc, (¢orrected) vvs‘.:.av : .lmwmmm x _cum vol flow rate, dscfh

CO emission rate, lbs/hr = \{&WEEE. db) (7.268 x Ho..m dacfh e | . lbs/hr

= )OS e\&.\&nm

Q Average of pre and post test drift tests

kil
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zox CALIBRATION CORRECTION DATA SHEET
METHOD 20

coMPaNy: 7/ VA
SOURCE: 7 LIRS/ NE X AT [@Boyhew INCFT)

REPETITION NO.:/WAX ComB/ARD F rmb €ATE
TEST DATE: 2-%-§5

NO_ average chart reading, Z = 24, {

oN average chart reading, % = @\N.Q ﬁ

mw concentration corrected for zero and calibration drift:

cal gas conc, % oNIN - ow by ¢0H. db

(Av. chart reading, % - Av. zero drift reading, %) x cal drift reading’

ouN conc (corr.)

cN conc (corrected) A oN by vol, db

(G2%6 Hi- 0 ux /30 % o,
P S
/5,59 2 0, by vol, db

, - v _ cal gas conc, ppm -
zox conc (corr.) (Av. chart reading, % - Av. zero drift nmm&..:mf Z) x nmw.mﬂ.mnﬂmmawsm.n vvsv<<ou..mv

zoun nonnnF (corr.) . = ( @%,N y 0.0 2 x \\un.w wms = NRKM ppm by vol, db

X Nww = ppm by vol, db

NO_ conc (corr. to 15% 0,)
x 2 2

iso std . Amnmmw; - 19(HOBS -0,00633)\( Tamb Y!.5?
zox conc {corr. to 15% om. day conditions zox cone (corr. to 15% oNv Pobs | 88K
- 0.5 . 19 ( -0.00633},  \_1.55 = ppm by vol, db
. Nmmv _
NO_ (as NO,) emission rate (1b/hr) = (NO conc ppm by vol, db) 46 x 1070
X 2 X “1! ’ \385.26 (stack vol flow rate, dscfh) = 1b/hr
- 24l x (1.194 x 1077) x - 1b/hr

MN%.W{ K/ o\m:u\km%

b
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SCHEMATIC OF STACK

t. . . F i r. v B b i & 3 i i k
.“ e PARHCULATE-FIELD DATA
PLANT \N‘\\.‘\Q AMBIENT TEMPERATURE llbkhm METER >=o
DATE b W N{“ BAROMETRIC PRESSURE C FACTOR

\O.m«—-a-)znm

LOCATION Eu ASSUMED MOISTURE, %

PROCESS WEIGHT RATE

2l =
L Y gusris OPERATOR \W\Q PROBE _.mzn._,z. in. ‘ 0 WEIGHT OF PARTICULATE COLLECTED, mg
— Fnse N " OBE WA
M STACK N 2 47{DZZLE DIAMETER, in. e “Mm.r_m FILTER | PROBE WASH
I_rl OIsTURBANCE RUN NO. E STACK DIAMETER, in. TARE WEIGHT
: WEIGHT GAIN
SAMPLE BOX NO. A Cr PROBE HEATER SETTING T
CROSS SECTION METERBOXNO. — a2 328  HEATER BOX SETTING
PRESSURE
DIFFERENTIAL
ACROS
ORIFICE GAS SAMPLE TEMPERATURE TEMPERATURE
HETER . - AT DRY GAS METER OF 6As PUMP
TRAVERSE | SAMPLING | STATIC STACK VELOCITY A GAS SAMPLE SAMPLE BOX | CONDENSER op | VYACUUM :
POINT | “TINg |PRESSURE | TEMPERATURE|  HEAD in. H,0 VOLUME | INLET OUTLET | TEMPERATURE | LAST IWPINGER| . Ho | vELoCITY
NUMBER | (8),min. | (in.H;0) (Vg oF | (P (VAPOacTUAL DESIRED| (Vm),hs | (Tmy)°F | (Tmgyp),oF °F °F gouge ips
7.99 2.0 52234k u\ 57 43 2
77 2.0 22.4 57 ¥2 2
SY 20 Z.3 & N 2 S22 a
: 57 2. 0 50|, 62| s¥ 53 2
£0:9Y .0 9.2 23| s5— SE— Py
09 2.0 ?3./ 722 | 59 5 | 2
\%. \Q “- \ ‘
A ]
TOTAL
AVERAGE 2.0 23.5 .Nw 56.3
e
IMPINGE
VOLUAE OF LIQUID VOLUKE ml SILICA GEL{ COMMENTS: .%m Oernr /7
WATER COLLECT 1 I T R az " | ORSAT MEASUREMENT | TIME | €O, | 0, | CO | N, \\Q ud\ %hh.. \ < m
FINAL_ | 94 |/ 451 ]03 203 !
witiaL_1/4d [yzp | z22 20D 2
Liquip COLLECTED | —(, | &3] 3 3
TOTAL VOLUME COLLECTED 4 1 s 1y q
L4
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COMPANY; {~ /MR
TEST DATE: 2-9°4° .
Co/NO, MONITOR FIELD DATA SHEET

NAY  Cdined [ i s sn e SINCE Tubbw g goker |
_ zox co .
Sampling Run Convertor | . o:mnw. t Chart . ovkl/
Location No. Time Mode Sy ok m&ﬂ.m%.» . |
: . eare leprv ﬁ.xl. fg T, R, | COMMENTS
o O _ S o) - |4 3 gp |p=/63
285 197 | $2. 130 | 0215 E=o247 | 0, =3.9 sl
2.2 | 6O|%3.6 |09 § ¥4 0= 0480 |y =359 by
. 1721119 e I i
. | OFz 2 | 3l.0 HES| ns _ lels
25 2 315 515 220 | 67.0 :
2y 3 3,5 517 220 | ¢26
eI | 3.5 1.7 26 | 4yr
- N 5 (& BTN/ 21§ |6y
17 b RIS St nY])e7 -
{0_7] 316 51y 22¢ |67 .
B g 3% Slg|l | »3[¢22(3.0 [#0
Wt [osT i oo | 93.4704 . .
. Has | g | 52.0f Bo .
- 0%3 119 51.7 228 | o2y ) 42.37 P =/63
oL T 33.5 50.0 AR ATYA4 e = 4.0 D drica
% 1 PARE 50.7 23.0] 673 CoL=23% Thay,
'z A 21.D 518 23.0] (73 |
1 ¢ 3o 1.9 5] 12 7
th L 1L 53.0 219} 673 m
SR 2 (5D [ 2 Cs.y |
1Y g | 313 SIS V| etyfro [ 20
g cnn ol g | s Poe | o




S S
COMPANY:

i T |

“:S_

TEST DATE: 2-§-§1

|

_ Do\zox MONITOR FIELD DATA SHEET
NMAR coMJIED Briting RIIE m;’lh,n —
%.»,.4 e .
mmsvww:m Run N Convertor | wo.”uww.mi_na .U .w.. - oy o wMMMM“
Location No. Time Mode a.m“: oo | 009 Tomul % on % m#w?.‘ﬁ 4 T, B | COMMENTS
3\ oguy 2! J 2493 | &.0 W40 Y2 | % corsplep
4 47 3Y g 298 1630 | 33%¢9, tuyuui
3 S0 3 5 $1./ 25.¢ | 43.0
Sy AN S/ 25.5 |63.0
| A 245 2 | |58 |e30
¢ 5t 391 £2.( Fo./16).p
V 0y 350 2.0 2%/ 122.
¥l og 35y $H.0 29.0162.5|9.0 3O
. /160§ N O 1%377 209 6246
NS{1a | +0.3]0.0 L27%
§0.0 1197 [ 52.5] 13,0
24.0] & D .
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CO CALIBRATION CORRECTION DATA SHEET

COMPANY: & //VA
SOURCE: £ SRS TORAWE LxiwsT siack- (TunB/we t+ PucT Bunr >

REPETITION NO.: /— ARe Conginad f i 6 RHTE
TEST DATE: 2~ 9~-& &

CO average chart reading, % = .w O

CO concentration corrected for zero and calibration drift:

0] y) (cal _gas conc, ppm CO |

CO conc (corrected) = (Av. chart reading, 7 - Av, zero drift reading”, cal drift reading@,% - mno»
= ppmv, db
<, 0> _
CO conc (corrected) = A D¢ Z v WD) Nv /50 ppm novm ..QP.w%v
| . 29,7 %
= \P\.U\M ppmv, db
CO_emission rate ;
CO emission rate, lbs/hr = {CO conc, (corrected) E:.:.:.av ' nwmmwm x 10~ vol flow rate, amomr.

CO emission rate, lbs/hr = \n\.u\m ppmv, db\ /7.268 x »o..m NK“ MWN Mb.v\amn@ n&h..\. Ya 1bs/hr .



bods O - P { : - s | > | [ 3 gl Do i ; :
zox CALIBRATION CORRECTION DATA SHEET
METHOD 20

COMPANY: F/ AR
SOURCE: %mum yudsre + Bople, (5Thek toens,n.)

REPETITION NO.:/ Z"« Q&t&o Flosns /g — #F £ FAS
TEST DATE: 2-5-§ §

.zox average chart reading, X = _2/ 5.3

0, average chart reading, % = 5/, €9

oN concentration corrected for zero and calibration drift:

cal gas conc, Z 0O
cal drift reading;

o~ conc (corr.) (Av. chart reading, % - Av. zero drift reading, 2) x NI = 2 o by vol, db

on conc (corrected) % ouN by vol, db

( S/69 )H)i- 0.0 ) x /3, O Z0
$2:0 4

2

/25 % 0, by vol, db

- _ cal gas conc, ppm -
NO_ conc (corr.) (Av. chart reading, % - Av. zero drift reading, %) x cal drift reading, ¥ ~ PPR by vol, db

NO conc (corr.) = (__3/, S3 % - O, Z) x Hg pm= _ D£ 7 ppm by vol, db

* 5.9 7 *
zoun no:nn (corr. to 15% owv = Nc 9 - pPpPm 3‘ vol, db
1so0 std Amnmm *S . 19(HOBS -0.00633)\( Tamb Y!-53
zox conc {corr. to 15% 0,, day conditions zoun conc, (corr. to 15% cmv moumw | 885K
- 9 ( -0.00633 ~le53 = , ppm by vol, db
v wmmv
m -6 :
zoun (as zowv emigsion rate (1b/hr) = Azcx no:npm ppm by vol, ns T5g X 10 (stack vol flow rate, dscfh) = 1b/hr
- 78,7 x (1.194 x 1077) x /4632208 -~ /325 1b/hr

- &
= 9,857 x0 155/ usck;
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SCHEMATIC OF STACK , PLANT \\\ 4 5‘ : AMBIENT TEMPERATURE ImIMInh\ METER >=qA

DATE e \ -2 aw BAROMETRIC mzmaczm.'WIQ.P.le C FACTOR
] DISTURBANCE . N\\0\ ) o l\x\/
I ﬁ LOCATION _&¥° /.. Lo oo " 2"V ASSUMED MOISTURE, % PROCESS WEIGHT RATE e .
A 2 12 :
_ #...-11 garyo OPERATOR 3 ¢ PROBE LENGTH, in. WEIGHT OF PARTICULATE COLLECTED, wq _]
Y SAMPLE |  FILTER | PROBE WASH
KNO. 5 ° . " NOZZLE D . .
. STAC YLy IAMETER, In FINAL WEIGHT
lhll DISTURBANCE RUN NO. AAX e/ 3 TACK DIAMETER, In. eeemeeeeeeee | TARE WEIGHT
7Y : ) WEIGHT GAIN
/W:l“_ SAMPLE BOX NO. AL “ PROBE HEATER SETTING e TOTAL
CROSS SECTION . METER BOX NO. 5 Wn\ HEATER BOX SETTING . '
YN PRESSURE
. ) DIFFERENTIAL
. .k\. ACROSS
. ORIFICE GAS SAMPLE TEMPERATURE TEMPERATURE
METER AT DRY GAS METER romm» ,m_puo PUNP
TRAVERSE | SAMPLING | STATIC STACK | VELOCITY (W05 foas sanpee | SAMPLE BOX | CONDENSER op [ VYACUUM
POINT. | “yiug  |PRESSURE | TEMPERATURE HEAD In.H, VOLUME INLET OUTLET | TEWPERATURE | LAST IKPINGER| In-Hy | vELOCITY
NUMBER | (B),min. | (In.H,0) (Ty), °F (AP) (VAP OACTUAL DESIRED| (Ym),3 | (Tm)°F (Tmgyy),°F oF °F povge _:n
EE M| <83 2ol | Zas 7760 56 | £ L
FE; I's 3¢ |54 55 33 | 62 | ¢z €
32 5 2867 nx 5.z 34.3 »a % _ e
7 5 N DA DR A | %33 £ & n .w , i
42 S 253 |-£4 5.5 en g s €/
~e oA o oy .. -t —
Y7 |4 ad¥ Lsg| |o¢ 5.3 | &8 ?M& &R
260 & 55 §56.3°C
2 I
. v“\x ) #
’ .m\ L% 3 1
%;, b.w . Nﬂ
e P
A3 A
By Ny
o 20
‘| TOTAL , 5
[ ] j
AVERAGE 0255 27,01 §7. ¢
+ IMPINGER ,
YOLUME OF LiQuip | ~. VOLUNE wl SILICA GEL . COMMEHTS: '
WATER COLLECTED |. 5 WEIGHT,
1 N . ORSAT MEASUREMENT | TIME | €O, | 0, | €O | N, \kswnrn&r ?.A 1 J.00 ar \w\ ttu
FiNaL | 92.1)73 17079 il 1 . fosr . v
. INITIAL | /00 | tcellee 200 2 4, gs:..\u lv
m LiQuiD COLLECTED |[—% | 73] 3 3
TOTAL VOLUME COLLECTED | G | Y| 22-] ‘ i
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CO _CALIBRATION CORRECTION DATA SHEET

COMPANY: A7/
SOURCE: & & RS 7w 13)0 . brdewsl SiRek mwy..iuﬁ IR PueT %c.a.‘\_\\rv
REPETITION NO.: 2 — ANRYF Cov@ped) Firwire 250

TEST DATE: 2-9-§ 9

CO average chart reading, 7 = LN. )

CO_concentration corrected for zero and calibration drift:

. : 0 cal gas conc, ppm CO
CO conc (corrected) Av. chart reading, 72 - Av. zero drift reading”,¥ cal drift reading( % 1 - qoom
= ppmv, db .
CO conc (corrected) = 2.0 Z - h& [4) Y 4 X ppm CO
1 -0.0YD
_ 29.7 . N
= Qs QD ppmv, db
CO_emission rate .
CO emission rate, 1lbs/hr = [CO conc, (¢orrected) vvat.iav ’ lw_mmmm x 1078 vol flow rate, dscfh

CO emission rate, 1bs/hr = (P, 70 ppmv, db\ /7.268 x 1078 e .WNM%&&mnmrv..n [O: QD 1bs/hr

&) Average of pre and post test drift tests



¢ Ty i k \ L. b B ko £ k : b 'y
zox CALIBRATION CORRECTION DATA SHEET
METHOD 20
COMPANY: A~/ /LM

SOURCE: fo/ler + Tiu BIE
REPETITION NO.: 2- AR x 8;?16 Fioive 2ATE
TEST DATE: 2-9 -§ 5

NO_ average chart reading, % = 32, /3

0, average chart reading, % =_ &£/, 4%

mn concentration corrected for zero and calibration drift:

cal gas conc, X o
cal drift reading, %

oN conc (corr.) (Av. chart reading, % - Av. zero drift reading, Z) x

oN conc (corrected) Z oN by vol, db

( S/7.4Y% )z - 2.0 %) x /3 20

—_—2
= RN‘W )4 ON by vol, db

S22, 2 4
zox conc (corr.) = (Av. chart reading, ¥ - Av. zero drift nmm&bm.. X x

cal gas conc, ppm

t...lNON by vol, db

cal drift reading, % . PPM by vol, db

NO_ conc_  (corr.) = ( 22,/3 %- 3. 0 Z) x /79 ppm = 7S 7  ppm by vol, db
x 1 o 5.9 75,0 ! i
zoun nonn» (corr. to 15% omv = X 359 - ppm 3. vol, db
| 180 std Amn&u.ﬁ_u © 19(HOBS -0,00633)+( *amb Y*.53
zox conc [corr. to 15% o~. day conditions = NO nonn (corr. to 15% QNV Pobes | | 388°K
. -les53 = . ppm by vol, db

288 v

X
. v 9 ( -0.00633
-6

NO, (as NO,) emission rate (lb/hr) = (No_ conc , ppm by vol, db) .wmwmn x 10

(stack vol flow rate, dscfh) = 1b/hr

1b/hr

- 29,7 x (1.194 x 1077) x (S,032.58Y =~ _4¥%,/

i
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SULFUR DIOXIDE CALCULATION FORM
(English Units)

SAMPLE VOLUME -
V. = 29579 &3 ot

n <2259 Boslee + Tons s nE
Tm” = :35:2‘03’ °R Mhx COM&/W F@/Nd ﬂ)“TE«

v 2
Pbar = 3073 in. Hg /i.c,—s- g
Y =/.009 ‘ _
R YV [P _+ AH
\'s = 17.64 °R X m l:bar 3.6 =2894Y > Equation 6-1
m(std) v = /07
in. Hg T
m

SO, ANALYSIS DATA ' S0, ANALYSIS DATA

= 0.0/023(g-eq) /ml N =0:9/023 (g-eq) /ml
t* J20m t* 450 m
Vib =0.3m Vib= 9.35 m
\'s .

soln = 2§D ml . Vsoln = 20D m1
Va=_20 m : Va® &0 ml
SO, CONCENTRATION IN STACK GAS

_ 1005 NV, -V, ) v. . /WV 2l = -

C = 7.061 x 10 t~ 'tb soln = 5

S0, - ] 0.03D0 x 1077 1b/dscf

- _L.2% ppm by Volume Dry Basis

SO2 EMISSION RATE

50, * O | - _4.5) o/
& - )5 OZT58Y pscm )

SO3 CONCENTRATION IN STACK GAS

N -5
Cqy. = 8.826 x 107> N (V

s t " V) VsowVa) = o030 X 1075 1b/asce
v }
m(std) =_ /.73 ppm By Volume Dry Basis

SO3 EMISSION RATE

Cso, x @ =_&Y) 1bs/hr
Qs = _IS] 037/8'8"/ DSCFH




MOISTURE CALCULATION SUMMARY

COMPANY: F//R
SOURCE: foslent Tunsine
REPETITION NO.: Q= A%x Com8/aWD F oing RUIE

TEST DATE: 5-9 -& 7 ENGLISH UNITS
(29.92 in. Hg 68°F).

Volume of sample at standard
conditions on dry basis

| P AHE .
Vised = tu.eaj VaY | bar + T : = 25, ?é Y dscf
T . v
v
Y - L0905
Volume of water vapor in sample at
standard conditions
Vws.t:.cl = 10.04707 cu. ft. Vie = 3.-Y83 - scf

ml

vlc = 72 ml.

Fractional moisture content of stack gas

\)
BWS = 5 wstd 7'\/0” - /0'-7 0/0

mstd + Vwstd
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STACX VOLUME FLOW RATE CALCULATION SUMMARY.

' COMPANY: /S~ A : |

_ SOURCE: 7 VRB/rE + Boslen (Srree Loexiyn)

* REPETITION NO.: 3- m Ax COMBILED F1/106 RRTE REF AS
TEST DATE: 2—<97~-§<%

Dry molecular weight of stack gas

M; = 0.44 (3CO,) + 0.32 (30,) + 0.28 (3N, + %CD)
d 2 2 ;% /
70 /2.9 - 39,/6

. _1b/1b-mole
~ Molecular weight of stack gas, wet basis
Ms = M& (1-8__) + 18 Bus = 2295 1b/1b-mole
Pitot tube coefficient
Cp (from calibration curve) = __0.8£9D
Average velocity head of stack gas, inches H,0
e (VAp ) avg. =_0.7v6.
Average absolute s+tack gas temperature
b (T,) avg. = __ 299,/ °F + 460 = 757, ] °R

Absclute stack gas pressure
2 .

PS = Pb + (Static Pressure/13.6)

. Stack gas velocity

- (VS) avg. = (85.49) S | YAp ) avg;/

— 3020 _  in. B,

(Ts) avg.
PslMs
= 75,69 ft/sec.
— Stack gas volume flow rate
60 V A = D275 &45E acfm
= . 4
-« Stack gas volume flow rate, dry basis
- Qg = 3,600 (1-B__) Ve Al l—'rstd . B _,
. L(Ts) avg . Pstd _l
= dscfh

/19,722,910
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SULFUR DIOXIDE CALCULATION FORM
(English Units)

SAMPLE VOLUME
3
: ; ° nBiE v Boylew _
TmH’ :5?91’ R m:x C Ty ABO P/EIM%
Poar = 30,72 in. Hg 6‘”9“’_ 535
Y = /'002

YV [pbar © L4H ]
=17.64 __ °R X m 3.6 = 28398t  Equation 6-1

v .
m(std) In g =
m
SO, ANALYSIS DATA ) ' S0, ANALYSIS DATA
= ©0/0233(g-eq) /ml N =0.0/023 (g-eq) /ml
Vt* 0.S25m Ve = .32y m
Vtb =0.3¢ m Vb =035 m
vsoln = 25o ml v

soln = 208 nml

Va = 7—0 ml Va = 2—0 ,ml.
SO2 CONCENTRATION IN STACK GAS
- S NV_-V ) (v V) = -
Cso, =7-061x 10 t t‘t;m (st:;’h‘ 2" 0.006 x 1075 1b/dsct
' = iz‘Lppm by Volume Dry Basis

SO2 EMISSION RATE

Cp, * Qs - =_0.89 b/
% - /4,2£7,9/0 DScrH

SO3 CONCENTRATION IN STACK GAS

- -5 )
C503 = 8.826 x 10 N (Vt tb) (Vsoln/va)
Vm(std)

©.03/ X 107° 1b/dsct
__/._.5"0_ ppm By Volume Dry Basis

SO3 EMISSION RATE

C
S0y X Qg

Q = /4%787,9/0  Dpscru

Q S5& 1lbs/hr
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MOISTURE CALCULATION SUMMARY

COMPANY: F/AVA |
SOURCE: Tunsne o fo;len
REPETITION NO.: 3~ ANx ciHF 8D Friié LATE

TEST DATE: 2-5-&9 ~ ENGLISH UNITS
(29.92 in. Hg 68°F)

Volume of sample at standard
conditions on dry basis

- P AE - , 34
Vosed l17.64J VY |Tbar + T = 25 ,3 e/ 0 dscf

T
R

Yy . _Leoo7

Volume of water vapor in sample at
standard conditions

Vustd = |0.04707 cu. fr.| v = 3. 372 —scf
—_— lc
ml
e = _ 97 m.
Fractional moisture content of stack gas
B vﬁstd °
ws = X700 = /03 7

vmstd + sztd
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GE GAS TURBINE COGENERATION FACILITY
EMISSION COMPLIANCE TEST PROGRAM

g FINA OIL AND CHEMICAL COMPANY: PORT ARTHUR, TEXAS
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APPENDIX B
k. Monitor Strip Chart Data and
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EMISSION COMPLIANCE TEST PROGRAM
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APPENDIX C

Test Equipment Calibration Data
and Calibration Gas Certification Sheets
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[ T | ¢k k b & i " N R 1| & & i A d
ZERO AND CALTBRATION DATA
COMPANY: # /A .
SOURCE: GAS FURE /WE  S0070 £4AD EFFINKRY S4c
ANALYZER: BATFISen /Moapre 57 7T/ &
TEST DATE: & =& ~& 9
Pre-Cal | Post-Cal Absolute Difference lLinearity
Cylinder | Analyzer | Analyzer |[Cylinder Value Cylinder Value Response (%) Cal
Value Response | Response ~ Pre Cal ~- Post Cal Pre Cal-Post Cal Pre | Post Drifc
‘ % OF Yo o~ Response Response Analyzer Response | Cal | Cal z
Seary  PPm|Scale  PPM PPM LM PPM
Zero gas 0.0 (60 0 lo00b o0 0.0 0:0 00 o 0.0[0.d
Low level gas mu\.m & |Zho 3)o 22,1 3a.1. 096 o.'Y O.&2 O0.%| o0,1Y] 0.8 2]
Mid level gas 49,43 48,5 44,0 $20 $2p 0.05 285 2.5 D.OT| 2.55 (2.5
High Hm<mu... gas Qﬁsm% @\.b ¢\~o QW.N QW.N O, |l n.%.p. .V\w.q Sl 72852 N..V

Hﬁﬁummnwnw response n_mMHusamn value - pre or post nmu_

2 Calibration drift n_wﬂm cal - post an_

span value

span value

x 100 should be < 2%

x 100 should be < 2%



O A | boou b I T I % 1 8 i 3 ] : 4 ¥
ZERO AND CALTBRATION DATA
COMPANY: F /A
0 Ry CAS
SOURCE: SAS TorssmE 75 /0 Ledd REFICFEY
ANALYZER: TECO MODPPL /0 MOk
TEST DATE: 2-§-§9 |
Pre Cal | Post Cal Absolute Difference Linearity
Cylinder | Analyzer | Analyzer |Cylinder Value Cylinder Value Response (%) Cal
Value Response | Response ~ Pre Cal ~ Post Cal Pre Cal-Post Cal Pre | Post Drifc
. o5 %)o oF Response Response Analyzer Re Cal | Cal 4
PPm WM..F PPM Seute Pr Crr £RM th? spense i °
Zero gas 0.0 |60 od]|od o0 ) 6.0 0-0 oo | b.0 |02
Low level gas 60.0 |03.0 572|235 S$5.% D5 2.2 0.3 /0 10.9 |o.l
Mid level gas 1190 472.0 pasr23 1143 )5 /.7 o ¢ 06107 |o.]
High Hm<wH.. gas \@ﬂ.\v -V\FW \o,ﬂ.ﬂ Qb;v 200.0 \. 2 w‘ [») \. % D.u\ \sb Q‘Q

1 Linearity response =

2 Calibration drift =|PXe cal - post cal
span value ,

_nv.:_amn value - pre or post nmu_

span value

x 100 should be < 2%

x 100 should be < 2%




i ik gk | _ t il . | I b R &
ZERO AND CALIBRATTON DATA
COMPANY: F/mMn )
SOURCE: GRS TURA/NE 25 70 LoD REFIVERY OXS
ANALYZER: Teledgne o4
TEST DATE: 2-§ ~&9
Pre Cal | Post Cal Absolute Difference Linearity
Cylinder | Analyzer | Analyzer Cylinder Value|[Cylinder Value Response (%) | cCal
Value Response | Response - Pre Cal - Post Cal Pre Cal-Post Cal Pre Post Drifc
: Yoof o) ok Response Response Analyzer Response Cal Cal 7
70 02 |geats To0n n\n..? Yoor 7o Ca Yo 2
Zero gas O 0 o,0 0.0 .0 O.& o0 3.0 D0 Q.Q /X7 0.0
Low Hm<mw gas
Mid level gas \W.O 52, 13.0|£.2 O.0 o0 p-0 0:0 | p-0 |O.0
High level gas 205 |35 20.9\82.5" 20.9 o0 O D0 Q0| oo 0.0

1 . n_mwuusmmn <rHcm ~ pre or post omu_
Linearity response span value

2 calibration drift =|PTe cal - post call

span value

.

x 100 should be < 27

x 100 should be < 2%



¥ | v

i§ 1 i [ ]
ZERO AND CALIBRATION DATA
COMPANY: /7 #/A
SOURCE: AMX Cowd/arD F RIAS feNTE
/ o
ANALYZER: JBreo redel so Loy
TEST DATE: D~ 9 -4 1
Pre-Cal | Post~Cal Absolute Difference Linearity
Cylinder | Analyzer | Analyzer Cylinder Value|[Cylinder Value Response (%) Cal
Value Response | Response - Pre Cal - Post Cal Pre Cal-Post Cal Pre Post Drife
_ %ol %ol Response Response Analyzer Response | Cal | Cal Z
Prm Serle  PPM|Scale  Ppm PAM £rm peom
Zero gas 0.0 6.0 p0 0.0 on 0.0 0.0 O.¢) O 0.0 J:0
Low level gas 66,0 (1322 SE.0|290 mb 2.0 0.0 2.0 85| 0.0 |o0.¢
Mid level gas 1190 472 ngo H2.E 6.y /0 O.o 0.8 g4 6] |63
High Hm<mH.. gas \QNO %5 39. 190,01 2605 o0 3.0 2.0 O \.N\ \\N\

1 Linearity response n_mwz:mmn value - pre or post nmu‘_

» n_m.m cal ~ post omH_
Calibration drift span value

apan value

¥ 100 should be < 2%

x 100 should be < 2%




A i3 v 2 &
ZERO AND CALIBRATION DATA
COMPANY: /57 AR
SOURCE: NVAx ComS/A¥D F/p10s  RArE
ANALYZER; 7B L BOYNPE P2 MeniTorr
TEST DATE: 2~ 9-§ 9
Pre Cal | Post Cal Absolute Difference Linearity
Cylinder | Analyzer Analyzer |Cylinder Value Cylinder Value Response (%) Cal
Value Response | Response - Pre Cal - Post Cal Pre Cal-Post Cal Pre Post Drifc
. Pr Response Response Analyzer Response | Cal | Cal %
%0 492 &ou. Mw».« N % O Ye 0. o) suw
Zero gas 6.0 OO0 6.0 |10.2  o.65] 0.0 8.05%5 0.08 bold2 |o.
Low level gas
Mid level gas 13,0 m.b; 12.0 |52:% 3./ 00 o,/ o./ o0.0|a.Y4 oY
High Hm<mu... gas .UD\¢ QW.T Nb.w QW.“ 20.9 00 o O O.c 0.0 G.D 0.0

1 Linearity response u_nw::amﬂ value -~ pre or post nmu_

? Calibration drifr =|PTe cal - post cal

span value

span value

x 100 should be < 2%

x 100 should be < 2%
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L Lo A O B Y i i PR v B |
. POSTTEST DRY GAS METER CALIBRATION. DATA FORM (English units)
N.UM\DQ.D\QFOAQM . .
Test numbers &A% Date 2-1 92-F  Meter box number ' Plant s ~R
Barometric pressure, P, = 24563 in. Hg Dry gas meter number S99 Pretest Y - \.BG.@
Orifice Gas volume Temperature Y,
manometer | Wet test Dry gas | Wet test Dry gas meter 1
setting, meter meter meter [Inlet [Outlet ><nnmmm <z wv Ang + 460)
(an), ﬁ<zv. A<mv. Ansv. ﬁna ), Aﬂa ), Annv. Time Vacuum Y
in. H,0 o3 £ op i 0 op (0), | setting, v, mwc + _AH mﬁ + &ow
oF °F min in. Hg 13.6 W
5.5 Z0.00p | 9.90) wa 272 72| 7245 S /003
&.5 | 10000 | 9915 ) 1|1 22| 770 s /006
§S | 1000019947 | 7/ | 83| 32| 7s.0 I's ), 005
Y= /Jonos
? If there is o=H< one thermometer on the dry gas meter, record the temperature under nn.
<c = Gas volume passing through the wet test Suﬂmn._mnw. )
<a = Gas volume passing through the dry gas meter, mnw.
t, = Temperature of the gas in the wet test meter, °F. .
naw = Temperature of the inlet gas of the dry gas meter, °F,
ty = Temperature of the outlet gas of the dry gas meter, °F. .
o
ty = Average temperature of the gas in the dry gas meter, obtained by the average of ts and ty o °F.
AH = Pressure differential across orifice, in =~o. 1 °
<» = Ratio of accuracy of wet test meter to dry gas meter for each run.
Y = Average ratio of accuracy of wet test meter to dry gas meter for all three runs;
tolerance = pretest Y +0.05Y
wv = Barometric pressure, in, Ig. .
6 = Time of calibration run, min, .

.

Quality Assurance Handbook M5-2.4A
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Plant

Test numbers Ni.um unnn LN &M Meter box number Uw QB

Barometric pressure, P = hUmPRWMW in. Ng Dry gas meter number

POSTTEST DRY GAS METER CALIBRATION. DATA FORM (English units) =/5-8& 9

FrsUA

Pretest Y /. 00¥

Orifice Gas volume Temperature Y,
manometer | Wet test Dry gas | Wet test Dry pgas meter
setting, meter meter meter |Inlet |Outlet ><nnmmm Ana + 460)
(an), A<zv. m<mv. Ansv. mﬁa ), Anm )y An ),% | Time Vacuum Y, .
in. 1,0 £e3 £ of i o :., (8), | setting, <gmma+ >=J + 460
oF o min in. lg 13.4 /
20 | so000 |fo.042| 7/ 52| 72| 770 y /.00 R
2.0 | /0060 (/0,147 | 2] 67| 25| §/.0 Y 6.-999
2.0 | s0.000 |45 727 | az| 77| sv.x Y 0.99 ¢
Y= 0-9%9
® If there is only one thermometer on the dry gas meter, record the temperature under ty
cz = Gas volume passing through the wet test meter, mnu. A )
<a = Gas volume passing through the dry gas meter, mnw.
t, = Temperature of the gas in the wet test meter, °F, .
nah = Temperature of the inlet gas of the dry gas meter, °F,
ty = Temperature of the outlet mnw of the dry gas meter, °F, .
o
ty = Average temperature of the gas in the dry gas meter, obtained by the average of ty. and ty o °F.
Al = wnnmucnm differential across orifice, in =~o 1 0
Y, = Ratio of accuracy of wet test meter to dry gas meter for each run.

i
Y = Average ratio of accuracy of wet test meter to dry gas
tolerance = pretest Y +0,05Y

U
n

Barometric pressure, in. Hg.

(o]
n

Time of calibration run, min,

meter for all three ruas;

Quality Assurance Handbook M5-2.4Aa
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S®ASK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date

/P~ F7

Ambient temperature Z/ °F Barometric pressure

Thermocouple number & RFO

in. Hg

2

Calibrator L & Reference: mercury-in-glass
other
Reference Thermocouple

Reference thermometer potentiometer | Temperature

point Source? temperature, temperature, difference,

numbexr (specify) = °F %
/ LA TFR. : 3_ 3¢
,?o////b .
- INTE G0 277 c62

. 8Type of calibration system used.

b[Lr'ef temp, °F + H6p) - (test thermom temp, °F + Y¢o)
ref temp, °F+ Ygo

] 100<1.5%.

Quality Assurance Handbook M5-2.5
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PITOT TUBE INSPECTION DATA SHEET

Company Name: &=/ A/A Pre-sample Post Sample
. ""i Date 2-§-§7 Date 2= -9
. P ‘ y Tevel? Y
;' SeLING ML @ 3.
‘ — ﬁJ obstructions? N
- % r damaged? N
TR AR ) 0 “10% < ay < +10° e
YJE* ~ 0 -10° < @z < +10° <
L] |
%ﬁ %ﬁ S
‘ -5° < By < +5° l
. POSITION FOR BETEMIINING @ o Y G
@) 8 o

IO// A ///

Qf( 1.05 Dt < P3 < 1.5 D¢ O -y

.54 11.05 Dt < Pp < 1.5 D | @ '8

378’ 3/16" < D¢ < 3/8" 5)&"

OECRER 1NOICATING LEVIL

POSITION FOR DEITEAMINING

9) A tan y < 0.125" —
— © ___|Atan o < 0.03125" o
! v~ | Pa =Py + 0.063" —

SECRIT INOICATING LEVEL POSITION
FOR MTIMRImING ) and 6y

Comments:

Pitot tube/probe number P?A meets or exceeds all specifications
criteria and/or applicable design features* and is hereby assigned a
pitot tube calibration factor of 0.84.

Signature

Date

“See 40 CTR 60, Vol. #2, No. 150, Method 2. Verify the minimum
2 fnch setuck of the themcouple and the minimum 3/4 inch
separation between the pitot e and the nozzle as shown at
the top of this page.

D-26
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

/— /9 -89 Thermocouple number Tfﬂ

Ambient temperature Z/ °F Barometric pressure ézéaéj—'in. Hg

Date

Calibrator ALJ" Reference: mercqry-in-glass
other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
number (specify) °F °F %
S 23 2/
! EO;’I)
2 ed | 270 209 o/
W7 | 284 244 a6

:3 Qllz

aiype of calibration system used.
{

b ref temp, °F + Y60) - (test thermom temp, °F + Yéo)
ref temp, °F+ Ypo

] 100<1.5%.

Quality Assurance Handbook M5-2.5



Scott Sl)E( ialty Gases Scott Environmental Tec::z:i;nl::.

PLUMSTEADVILLE, PA. 18949 PHONE: (215) 766-8861 TWX: 510-665-9344

Date: 7/15/88

Our Project No.: 732982

ART ENVIRONMENTAL Your P.O. No.: 540-88
3407 NORTH RIDGE AVE
ARINGTON HEIGHTS, IL 60004

Gentlemen:

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

nalYsical Analytical
Cyl. No- *. Accurac *2% Cyl. No. BLM 1K1 Accuracy *2%
Cormiponent Concent\ation Component Concentration
OXYGEN 13.0% / NITRIC- OXIDE 856 PEMY 7
NITROGEN BALANCE / NITROGEN @LANCE 3

\ / REPORT N’%F 8 peu
N e <
~_ \ S

Analytical ) Analytical
Cyl. No. _1L19825 racy_ 2%, Cyl. No, __LL11943 Accuracy. 2%
Component ncentration Component Concentration
NITRIC OXID 240 P NITRIC OXIDE 476 PPM
NITHOCEN BALANCE NITROGEN BALANCE
Rm%m%o:: 246 PPM REPORT NOx 483 PPM

Analy — Approved Byrg;// |

The only Hability of this Company for gas which fails to comply with &hnﬂyﬁﬁﬂhupﬁcﬁnmm{bytbc%ﬂm’mmm

CERTIFIED REFERENCE MATERIALS EPA PROTOCOL GASES
ACUBLEND® CALIBRATION & SPECIALTY GAS MIXTURES PURE GASES
ACCESSORY PRODUCTS CUSTOM ANALYTICAL SERVICES

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA / HOUSTON, TEXAS



é/\, (__/ /

Y - [ 7% . ,". /7 < ’ ——
D / g [ ;’//!/L/- .~ {/ /y’/

Analyst T =" 4 /} Approved Byff"""‘}é:“- 2 é\

divisi ¢
SCOtt Spedalty ClaSES Scott Environmental Techano:‘:;;:?nz.

& 3714 LAPAS DRIVE, HOUSTON, TEXAS 77023, (713) 644-4820, FAX 644-0244
Date: _NOVEMBER 11, 1988
%7%1}?‘0% Our Project No.: 714759
RTH RIDGE
ARLINGTON HEIGHTS, IL 60004 Your P.O.No.: __61888
LARRY GOLDFINE
NOY 1 < 1988
Gentlemen:

Thank you for choosing Scott for your Specialty Gas needs. The analyses forthe gases ordered, as reported
by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

Analytical

Analytical
CAL10721 27 Accuracy

Cyl No. Accuracy 2%

Component Concentration Concentration
CARBON MONOXIDE 309 PPM 309 PPM H
!
NITROGEN BATANCE NITROGEN '~ BALANCE
e ——
. Analytical X Analytical
Cyl No. CAL7781 Accuracy +2% CAL8182 Accuracy 2%
Component Concentration Component Concentration

AL
CARBON MONOXIDE 154 PRM CARBON MONOXIDE 150 PPM
NTTROGEN "> BALANCE NITROGEN RATANCE
= \ j

o

l

monlyllnbm:yofthh(:onpnyforguvihhhnlKoeonplywithdl.i:uuly-hlhnbo )| t th f by the pany without extra cost.

CERTIFIED REFERENCE MATER!ALS EPA PROTOCOL GASES
ACUBLEND" CALIBRATICON & SPECIALTY GAS MIXTURES PURE GASES
ACCEZEE0RY PRCODUCTE CUSTCM ANALYTICAL SERVICES

TROY, MICHIGAN / SAN BERNARDINOC, CALIFORNIA /HOUSTON, TEXAS / BATON ROUGE, LOUISIANA /AUSTIN. TEXAS
SOLITH Pt AINECIECI M NEW IEDCEY 7 "M Es § o s v o s o o b
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SCOtt SpEda.lty G&SES Scott Environmental Techizi‘::;?'l‘n:
)

ALY 3714 LAPAS DRIVE, HOUSTON, TEXAS 77023, (713) 644-4820, FAX 644-0244

Date: NOVEMBER 11, 1988

ARI ENVIRONMENTAI, Our Project No.: 714915
3407 NORTH RIDGE YourP.O.No.: ___ 61888

ARLINGTON HEIGHTS, IL 60004

Gentlemen:

Thank you for choosing Scott foryour Specialty Gas needs. The analyses forthe gases ordered, as reported
by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT
Analytical ical .
Cyl No. BATA978 Accuracy _i_27°__ Cyl Mm’;\\ﬂé\
Component Concentration mponent Concentratio
CARBON DIOXIDE 14.47 CARBON MONOXTIDE 478 PPM
NITROGEN BALANCE NITROGEN ” BATANCE /

/

- /

Analytical i‘; - Analytical
Cyl No. Accuracy Cyl No. Accuracy
Component “"Concentration Component Concentration

, 7
lApproved u,ﬁ? //,///_— ”

lysis shall be repl. th f by the pany without extra coet. NOV 1 7’383
CERT!FIED REFERENCE MATERIALS EPA PROTOCOL GASES

ACUBLENC® CALIBRATION & SPECIALTY GAS MIXTURES PURE GASES
ACCESEORY PRODUCTS CUSTOM ANALYTICAL SERVICES

Ll ) [ 4}7

Thtonlylhbﬂitynﬂhh(!o-pnybr‘u'hhhhﬂ-w

/ 7/7
with this

PLY

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA / HOUSTON, TEXAS / BATON ROUGE, LOUISIANA / AUSTIN, TEXAS
SOUTHM DI AINEICI I MEA 1D f P2 4/ R 1T ™ & 5+ ae b TS



| E-1 8 _
N T

oL CTF ] — 00w 9 5€ ILog | €y __

Al RaF 20 R o S& | fGae Ty m_

9L OTF 200 "o 0 S¢ | oo T &l .

72EH A 0 1f=s WdY| Lb)
A P— . .uI.H_...E.m

1ouyy, : —

ey '

DL OTF|—  [S5 ] ToE- 7] S | 390F [T-H g

"L 80+ 20| 7% R 5 oS¢ | cLov | o€ e

YA 50} Bog| 5% o~ Q ST | hooe % H 1

mim VY [Bewib b

T iauyy, —

N 1@

LTIV | —— (ST [ Fog- @ ST [P | Tk €

DL LOF| ——, (ST [ 006 9 <€ | ¢hoe [STH 2

7L G+ | —— 20| S5 | 1'0€- o ST [ pLoF [ PIH I

Ahel 1VY gl widd 09
By ur 3 uy
. | Buipway Buppeay |uyw/3y uy (tw) | (Tw) :
SLNIFINOD SELE 4 U LY Jdo [Z2999uwouny Jdo |1939mouwy 93wy *10A *10A 4 Y
Supddyg Jq Toutd LYSHO L T9T3FuI U3 [UorInTog | 8BTS [ABWTS | wyy [aTdun
XUAAODEY A'1dWVS Yivd a1d1d
e/ e/ Cg Th1oA003y 9Tdwvg  Xoy - ) qoRIAN Vdd
&£/ e/ (/'0% T a1dweg 3| uy sanssaay 9f1199uwo.xeg vﬂ.u.m_-dlﬂ.du”dl“. ﬁ.cm AT aoune
=X T_IH T was isas . -7 HOILVOC
F i ¥ ' . | SNSRI A A

|

2

5 1RO



PLANT :
LLOCATION:
SOURCE :
DATE:
RUN NO:
VFf
Pf
Tf
) Vsc = 17.64
1
= Kc
A
e
F

C= 6.243 x

lb/dscf x

‘Qs

lb/dscf x Qs

NITROGEN OXIDES CALCULATION FOR
English Units

M

NOX CAL GAS STD - AAL 169!.'8 (60 ppm)

01-26-89
1-1
Sample Volume
= 2074 ml Pi = 0.0l in. Hg
= 31.22 in. Hg Ti = 3135 deg. R
= 536 deg. R
(Vf = 25) [ Pf/Tf - Pi/Ti 1 = 2104.46 ml
Total ug NO2 Per Sample
= 643,397
= 0.185
= 1
m = 2Kc A F = 238.057 ug of NO2
Sample Caoncentration
-5 -3

10

385.26 /7 46 x 10

( m /7 Vsc ) 0.7062 x 10

&

]
u
0
o

0
o
3

Emission Rate
QO dscf/hr

0.00 -1b/hr

e . e e e e o i

lb/dsct
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PLANT:

LOCATION:

SOURCE:

DATE:

RUN NQO:
VT
Pt
TF

Vec = 17.64
Kc
A
F

C= 6.243 x

lb/dscf «x

Qs

lb/dscf x Qs

NITROGEN OXIDES CALCULATION FOR
English Units

M

NCX CAL GAS STD - AAL 169q8 (60 ppm)

01-26-89
1-2
Sample Volume
= 2073 ml Pi = 0.01 in. Hg
= 30.29 in. Hg Ti = 313 deg. R
= 5936 deg. R
(VFf = 25) [ Pf/Tf - Pi/Ti 1 = 2040.9 ml
Total wug NO2 Per Sample
= 643 .397
= 0.183
= 1
m = 2Kc A F = 235.483 ug of NO2
Sample Concentration
-5 -5
10 (m 7/ Vsc ) = 0.7203 x 10 lb/dsctf

é
385.26 /7 456 x 10

L]
o
o
W
0
0
3

Emission Rate
= O dscf/hr

0.00 1b/hr
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NITROGEN OXIDES CALCULATION FORM
English Units

PLANT :
LOCATION:
SOURCE:: NOX CAL GAS STD - AAL 1e9q8 (&0 ppm)
DATE: 01-26-89
RUN NQO: 1-3
Sample Volume
Vf = 20467 ml Pi = 0.01 in. Hg
Pf = 31.02 in. Hg Ti = 515 deg. R
Tf = 5346 deg. R
Vsc = 17.64 (Vf - 25) [ Pf/Tf - Pi/Ti ] = 2083.9 ml
Total wug NOZ Per Sample
Ke = 643 .397
A= 0.185
F = 1
m = 2Kc A F = 238.057 ug of NO2
Sample Concentration
-5 -3
C= 6.243 x 10 (m / Vsec ) = 0.7132 x 10 lb/dscf
6
lb/dscf x 385.26 / 46 x 10 = 592.7 ppm

Qs

lb/dscf x Qs

Emission Rate

= O dscf/hr

= 0.00 1b/hr
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PLANT :
LOCATION:
SOURCE :
DATE:
RUN NO:
Vf
Pf
Tf
Vse = 17.64
Kc
A
F
C = 6.243 x
lb/dscf x

Qs

lb/dscf x Qs

385.26 / 46 x 10

NITROGEN OXIDES CALCULATION FORM
English Units

NOX CAL GAS STD - AALS417 (119 ppm)

01-26-89
2-1
Sample Volume
= 20864 ml PL = 0.01 in. H
= 30.72 in. Hg Ti = 515 deg.
= 35346 deg. R
(VFf - 23) [ Pf/Tf - Pi/TL 1 = 2060.7 ml
Total ug NO2 Per Sample
= 643 .397
= 0.363
= 1
m = 2Kc A F = 4467 .106 ug of NQO2
Sample Concentration
-5 -5
10 (m / Vsc ) = 1.4151 x 10 lb/dscf

&

]
[
[T
m
w

b
0
3

Emission Rate

= O dscf/hr

0.00 1b/hr

g

R



PLANT :

LOCATION:

SOURCE :

DATE:

RUN NO:
Vf
Pf
Tf

Vsc = 17.64
Kec
A
F‘

C = 6.243 x

lb/dscf

lb/dsct

X

Qs

Gs

NITROGEN OXIDES CALCULATION FORM
English Units

NOX CAL GAS STD - AALS417 (119 ppm)

01-26-8%9
2-2
Sample VYolume
= 2064 ml Pi = 0.01 in. Hg
= 31.02 in. Hg Ti = 515 deg. R
= 336 deg. R
(Vf -~ 235) [ Pf/Tf - Pi/Ti 1 = 2080.9 ml
Total ug NO2 Per Sample

= 643.397
= 0.363
= 1

m = 2Kc AF = 467.106 ug of NO2

Sample Concentration

-5 -3
10 (m/ Vsc ) 1.4014 x 10 l1b/dscf

é
385.26 /7 46 x 10 117.4 ppm

Emission Rate
= O dscf/hr

= 0.00 1lb/hr
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PLANT:
LOCATION:
SOURCE :
DATE:
RUN NO:
VFf
Pf
Tf
Vesc = 17.64
Kc
A
F
C = 6.243 x
lb/dscf «x
Qs

1b/dscf x Qs

NITROGEN OXIDES CALCULATION FOR
English Unitsg

M

NOX CAL GAS STD - AALS417 (119 ppm)

01-26-89
2-3
Sampie Valume
= 2073 ml Pi = 0.01 in. H
= 31.22 in. Hg Ti = 515 deg.
= 536 deg. R
(Vf = 25) [ Pf/Tf - Pi/Ti ] = 2103.5 ml
Total wug NO2 Per Sample
= 643.397
= 0.348
= 1
m = 2Kc A F = 473.540 ug of NO2
Sample Concentration
-5 -3
10 (m / Vsc ) = 1.4054 x 10 l1b/dsct
()
385.26 7/ 46 x 10 = 117.7 ppm
Emission Rate
= QO dscf/hr

0.00 1lb/hr

—— s o — — s —

g

R



B ]

n

PLANT ¢
LOCATION:
SOURCE :
DATE:
RUN NO:
Vf
Pf
Tf
Vsc = 17.648
Ke
A
F'
C = 6.243 x
lb/dscf b
Qs

lb/dscf x Qs

NITROGEN OXIDES CALCULATION FORM
English Units

NOX CAL GAS STD - IL 9326 (197 ppm)

01-26-89
3-1
Sample Volume
= 2070 m1 Pi = 0.0l in. H
= 31.22 in. Hg Ti = 482 deg.
= 536 deg. R
(Vf - 25) [ Pf/TFf - Pi/Ti 1 = 2100.4 m1
Total wug NO2 Per Sample
= 643.397
= 0.307
= 2
m = 2Kc A F = 790.092 ug of NO2
Sample Concentration
-5 -3
10 (m / Vsc ) = 2.3484 x 10 lb/dsct
-]
385.26 / 46 x 10 = 196.7 ppm
Emission Rate
= 0 dscf/hr
= 0.00 1b/hr

g9

R



PLANT:

LOCATION:

SOURCE :

DATE:

RUN NO:
Vf
Pt
Tf

Vsc = 17.64
Kc
A
F

C = 6.2383 x

NITROGEN OXIDES CALCULATION FORM
English Units

NOX CAL GAS STD - IL9326 (197 ppm)

01-26-89
3-3
Sample Volume
= 2071 ml Pi = 0.11 in. Hg
= 31.22 in. Hg TiL = 513 deg.
= 336 deg. R
(Vf - 25) [ Pf/Tf - Pi/Ti ] = 2094.5 ml

——— —— s s

Total wug NO2 Per Sample

643.397

0.306
= 2

m = 2Kc A F = 787.518 ug of NO2

—— e ot e . o

Sample Concentration

-5 -9
10 {m / Vsc ) 2.3473 x 10 lb/dscf

&

]
=
0
o
o

D
he)
3

lb/dscf x 3I85.26 / 46 x 10 .

Qs

lb/dscf x Qs

Emission Rate
= O dscf/hr

0.00 1b/hr
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PLANT :

LOCATION:

SOURCE

DATE:

RUN NO:
V¥f
Pf
Tf

Vsc = 17.4&4
Kc
A
F

C= 6.243 x 10

lb/dscf «x

- Qs

lb/dscft x Qs

NITROGEN OXIDES CALCULATION FORM
English Units

NOX CAL GAS STD - IL 93246 (197 ppm)

01-26-89
3I-2
Sample Volume
= 2054 ml Pi = 0.01 in. Hg
= 31.02 in. Hg Ti = 515 deg. R
= 336 deg. R
(Vf - 235) [ Pf/Tf - Pi/Ti ] = 2070.7 ml
Total wug NO2 Per Sample

= 643 .397
= 0.304
= 2

m = 2Kc A F = 782.371 ug of NO2

Sample Concentration
-5 -3
(m/ Vsc ) = 1 2.3388 x 10 lb/dsc¥
&
3835.26 / 46 x 10 = 197.6 ppm

Emission Rate

O dscf/hr

0.00 1b/hr
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SCOtt SpECia.lty G&SGS Scott Environmental Tmh:::‘;i:::?n:

‘g 3714 LAPAS DRIVE, HOUSTON, TEXAS 77023, (713) 644-4820, FAX 644-0244
Date: FEBRUARY 1, 1989
ART ENVIRONMENTAL Our Project No.: 715931
3407 N. RIDGE AVE. YourP.O.No.: __639-88

ARLINGTON HEIGHTS, IL. 60004

Gentiemen:

Thank you for choosing Scott foryour Specialty Gas needs. The analyses for the gases ordered, as reported
by our laboratory, are listed below. Results are in volume percent, uniess otherwise indicated.

ANALYTICAL REPORT
Analytical : Analytical
CylNo.___AAL16948  Accuracy _ 407 CylNo. AAIS417  Accuracy __+1%
Component Concentration Component Concentration
NITRIC GXIDE 58 PPM NITRIC OXIDE 117 PPM
NITROGEN BALANCE : NITROGEN BATLANCE
NOx 60 PPM NOx 119 pPM
Analytical - E Analytical
Cyl No. 119326 Accuracy___gZ’._ Cyl No. _ Accuracy
Component ~ Concentration Component Concentration
NITRIC OXIDE 194 PPM
NITROGEN - BATANCE
NOx : 197 PPM

al;sg )\v/é’ // @ - Approved B//{? Z/

pany without extra cost.

The only Uability of this Company for gas which fails to comply with this analysis shall be r pl th 'q

CERTIFIED SEFSRENCE MATERIALS EPA PROTOCOL GASES
ACUBLZND CALIERATION & SFECIALTY GAS MIXTURES PURE GASES
ACTEISORY PROCUCT CUSTOM ANALYTICAL SERVICES

TROY, MICHIGAN / SAN BERNARDINO, CALIFORNIA / HOUSTON, TEXAS / BATON ROUGE, LOUISIANA 7 AUSTIN, TEXAS
SOUTH PLAINFIELD NEW JERSEY / FREMONT Al IECRMIA 2\arA Lreeirm: m st s s o2 S LUUISIANA /
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